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PETRALOGY. 

A   TREATISE  ON  ROCKS.  -.:^:  . 

INTRODUCTION. 

§  1.  Illustrations  of  the  present  Arrangement. 

A  HE  study  of  natufal  history  has  been  divided  by  the  most     DhiBon  of 
esteemed  authors,  and  by  the  genei-al  voic.*,  into  three  King-        £!Snr. 
doras,   the  Animal,  Vegetable,  and   Mineral.     These  have 
again  been  subdivided  into  Classes,  Orders,  Genera,  Species, 
and  Varieties.   These  terms  may  be  considered  as  strictly  pro- 
per with  r^;ard  to  animals  and  vegetables ;  but  as  their  com- 
mon meaning  implies  a  vital  or  animated  principle,  their 
application  to  the  mineral  kingdom,  to  which  they  have 
passed  rather  by  habitual  use  than  after  a  due  examination, 
has  become  dubioui^ ;  and  has  given  rise  to  many  variations 
and  contradictions^  and  not  a  Lttle  obscurity.    It  b  confessed 
that  human  systems  have  but  a  very  remote  connexion  with 
the  g^reat  operations  of  Nature,  and  are  to  be  regarded  as 
mere  artificial  memories :  hence  in  mineralogy  some  eminent 
writers  entirely  reject  Genera ;  while  others,  with  Dauben-    Some  terns 
t<m,  say  that  there  are  no  Species ;  and  Dolomieu  has  in  vain  wppKcable. 
exhausted  his  acuteness  and  science  to  prove  that  real  Species 
exist  in  this  department.     With  all  his  metaphysical  prolixity 
he  has  no  disciples  in  this  doctrine  -,  and  the  idea  of  a  Species 
remains  dark,  even  to  the  most  enlightened  minds,  because 
it  is  false  and  unnatural,  as  in  the  other  branches  of  natural 
history  a  Species  produces  a  similar  progeny. 
VOL.  u  a 
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Thm^owtt  writers  have  been  contented  to  divide  mioerab 

into  Oi^j  Orden,  and  Genera;  whik  othen,  instead  of 

ihdihtl  have  mlj  Species.    Some  have  Varieties  j  and  Wer« 

'•per,  with  a  tnify  Gennan  want  of  taste^  has  added  Sub-species 

v^  aid  Sab-varieties;  whiie^  as  the  terms  are  merely  arbitrary, 

V*  *iie  nugfat  have  chosen  fiir  more  classical  words  to  express  hia 

***  distinctions. 

The  came  of  this  embarrassment^  as  has  often  happened  in 
the  progress  of  science,  is  owing  to  the  pursuit  of  a  routii)e, 
of  a  form,  which  has  become  antiquated;  while  the  dis* 
ooreries  being  wholly  new,  a  new  phraseology  was  indispen- 
sable. Thus  in  natural  history  Linnaeus  having  established 
the  received  classification  in  botany  and  zoology,  the  same 
terms  were  introduced  into  mineralogy,  without  the  simpk 
reflection  that  the  subjects  were  wholly  distinct:  for  the 
terms,  indicating  animal  and  vegetable  life,  could  not  without 
manifest  absurdity  be  applied  to  dead  and  inert  matter.  The 
consequence  was,  that  as  the  terms  conveyed  no  idea  they 
were  used  indiflerently,  and  what  was*  Class  with  one  author 
became  Order  with  another;  while  the  Genus  of  a  third,  as 
has  been  already  mentioned,  became  the  Species  of  a  fourth : 
and  a  few  of  deeper  sagacity  began  at  last  to  doubt  the  pro- 
priety of  one  or  other  of  these  appellations. 

In  fact' the  terms  class,  order,  genus,  and  species,  convey 
real  and  vivid  ideas  of  life.  We  say  a  class  or  an  order  of 
men,  a  genus  or  species  of  animals,  with  complete  perspicuity 
and  propriety.  Nor  is  the  transition  to  plants  in  the  least 
violent,  as  the  word  species  in  particular  may  be  here  used 
with  some  classical  authority.  But  when  applied  to  minerals 
they  become  wholly  arbitrary,  and  convey  none  of  these  sub- 
stantial ideas  which  belong  to  real  knowledge,  and  which  the 
mind  grasps,  so  to  speak,  as  solid  and  tangible :  for  as  the 
characteristics  are  here  of  a  totally  different  kind  from  those 
of  animal  or  vegetable  life,  they  should  be  distinguished  by 
new  and  appropriate  appellations.  As  we  shall  never  describe 
an  animal  from  its  texture,  fracture,  or  other  distinctions  of 
minersls,  so  it  is  equally  absurd  to  describe  these  by  attri- 
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Votes  which  are  peculiar  to  living  substances.  The  tenoM 
become  wholly  useless  if  they  do  not  serve  to  distinguish  and 
dBscriminate ;  and  numerals,  chemical  marks,  or  any  othe^ 
arbitrary  symbols,  would  serve  the  purpose  equally  well. 

The  impropriety  of  the  present  phraseology  is  often  ad- 
mitted, while  it  is  considered  as  bold  and  adventurous  to 
hazard  a  new  series  of  appellations  *,  but  In  literature,  as  in 
war,  he  who  shrinks  from  the  path  of  danger  will  never  attain 
the  wreath  of  praise. 

la  an  attempt  to  establish  a  new  nomenclature  of  arrange-  New  fystem, 
ment,  the  first  requisite  is,  that  it  be  conformable  to  the 
cimpifcitf  and  harmony  of  nature;  and  that  it  be  f^ee  firom 
^^tattoo,  as  even  the  novelty  itself  is  apt  to  displease.  For 
this  purpose  it  is  necessary  to  revert  to  first  principles,  and 
if  possible  to  establish  the  edifice  upon  foundations  uniTer** 
sally  admitted.  Natural  history,  as  already  mentioned,  has 
been  well  and  popularly  divided  into  three  Kingdoms,  the 
Animal,  the  V^etable,  and  the  Mineral.  In  the  two  former 
the  kingdom  consists  of  living  subjects,  who  of  course  may 
he  well  considered  as  divided  into  Classes,  Orders,  ^nera, 
asid  Species;  but  in  the  Mineral  Kingdom  the  territory  alone 
constitutes  the  subject  of  discussion.  It  must  therejfbre  be 
feceived  as  a  fundamental  truth  or  axiom,  that  the  mineral 
kingdom,  being  wholly  inert,  cannot  admit  distinctions  which 
belong  to  vital  energy;  and  that  an  identity  of  appellations 
cannot  therefore  be  allowed,  either  in  a  grammatical  or 
philosophical  Yiew.  But  the  very  term  Mineral  Kingdom 
may  of  itself  lead  to  a  new  and  more  proper  nomendature: 
ikr  as  a  kingdom  may  be  regarded  as  either  vivified  with 
animal  and  vegetable  life,  or  as  an  inert  tract  of  country, 
with  certain  geographical^  chorographical,  and  topographical 
divisions ;  so  the  latter  point  of  view  can  alone  apply  to  ml« 
Bcrak)gy,  while  the  former  belongs  to  zoology  and  botany. 

This  simple  induction  will,  it  is  hoped,  lead  of  itself  to  easy 
and  natural,  though  new  denominations,    fbr  what  is  more 
i  than  the  divisicm  of  a  kingdom  into  provinces,  districts, 
s,  &c  ?  while,  as  it  would  not  only  be  pedantic,  but 
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inadequate  to  the  subject,  to  carry  this  species  of  metaphor 
too  fer,  some  lesser  divibions  must  be  borrowed  from  the 
nature  of  the  objects,  as  they  present  themselves  to  the 
obserrer. 

I  would  propose,  therefore,  in  the  present  advanced  state 
of  the  science,  that  the  mineral  kingdom  be  considered  as 
divided  into  three  provinces:  1.  Petralogy,  or  the  know- 
ledge of  rocks,  or  stones  which  occur  in  large  massea. 
2.  LiTHOLOGY,  the  knowledge  of  gems  and  small  stones. 
5.  Metallogy,  or  the  knowledge  of  metals.  Each  of  these 
branches  b  even  at  present  so  important,  and  offers  such 
numerous  topics  of  disquisition  and  research,  that  in  the 
course  of  no  long  period  a  professor  of  each  will  appear  in 
universities ;  and  each  might  occupy  the  sole  pursuit  of  an 
author  who  is  zealous  to  make  discoveries,  or  to  compose 
complete  and  classical  works/  One  of  the  chief  causes  of  the 
slow  progress  of  the  science  is,  that  it  is  too  wide  for  one 
mind^  and  as  zoology  has  been  divided  into  ornithology, 
ichthyology,  entomology,  &c.  so  mineralogy,  to  be  duly  stu- 
died, should  liave  giBnd  subdivisions. 

These  pronnces  may  again  be  viewed  as  divided  into  Do- 
mains, corresponding  with  the  Orders  6f  some  writers  and 
the  Genera  of  others,  as  the  Provinces  supply  what  are  called 
Classes.  This  term  Domain  is  preferred  to  District,  &c.  as 
it  not  only  implies  a  subdivision  of  a  province,  but,  in  another 
acceptation,  a  ruling  or  preponderating  power,  strictly  appli- 
cable in  mineralogy,  where  it  is  often  the  preponderance, 
and  not  the  univei'sality,  which  imparts  the  denomination. 
Thus  in  the  siliceous,  calcareous,  and  other  domains,  it  is 
only  understood  that  the  denominating  portion  preponderates, 
as  few  or  no  rocks  are  pure,  and  unmfxed  with  other  sub* 
stances. 

Petralogy,  a  province  of  mineralogy,  may  therefore  be  re- 
garded as  divided  into  Twelve  Domains;  of  which  the  first 
six,  being  distinguished  by  the  substances  themselves,  may 
be  called  substantial  :  while  the  remaining  six,  being  diatin- 
gubhed  by  circumstances  or  accidences  of  various  kinds,  may 
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be  GBlkd  ciBcvMSTANTiAL^  or  ACCiDBNTiAL ;  but  tliis  last 
^vision  is  of  little  moment. 

The  first  six  dmnaios  of  Petralogy  comprise,  1.  The  Si>- 
derous  Rocks,  or  those  in  which  iron  predominates,  not  in 
Uie  companitiTe  quantity  when  analysed,  but  in  the  qnaKty 
and  essential  di£Rerence  which  it  imparts.  2.  The  Siliceous, 
denominated  as  usual  from  the  quantity  of  silex.  3.  The 
AigillaceouB.  4.  The  Magnesian :  these  two  are  again  de- 
nominated from  predominance,  5.  The  Calcareous.  6.  The 
Garhoaaceous. 

The  remaining  six  domains,  derived  from  circumstances  or  AeddentiaL 
accidences,  are,  7.  The  Composite,  or  Aggregated  Rocks,  as 
calcareous  spar  with  schorl^  quartz,  andgamets,  felspar  and 
siderite  or  hornblende,  &c  This  domain  has  often  been  con^ 
founded  with  the  granites,  however  alien  from  that  descrip- 
tion. 8.  The  Diamictonic,  or  rocks  in  which  the  substances 
are  so  completely  mingled,  that  it  b  difficult,  even  upon  an 
analysis,  to  pronounce  which  preponderates.  9.  The  Anoi- 
maloos,  or  those  which  contradict  the  common  order  of 
oatore,  and  present  unexpected  and  unusual  combinations. 
Some  of  these  domains,  though  they  afford  few  objects  at 
{ireseBt,  may,  in  the  progress  of  the  science,  be  greatly 
enriched  and  enlarged ;  and  the  utility  of  such  divisions  will 
be  more  perceptible  as  the  study  advances  towards  perfection^ 
the  greatest  obscurity  at  present  arising  from  the  want  of 
neceflsary  subdivisions. 

The  remaining  three  domains  are  generally  admitted  in 
geological  works,  namely,  10.  The  Transilient  Rocks^  an 
interesting  series,  in  which  one  substance  gradually  passes 
into  another,  as  granite  into  porphyry,  trap  into  wacken, 
and  the  like.  11.  The  Decomposed  Rocks,  which  gradually 
4lecay  into  sand,  clay,  or  productive  soil  12.  The  Volcanic, 
which  require  no  other  description. 

Having  thus  established  the  Domains,  or  Great  Divisions,       Modsi* 
of  Petralogy,  the  smaller  distinctions  can  be  derived  only 
from  the  objects  themselves,  as  we  now  arrive  at  what  are 
bf  most  mineralogic  authors  denominated  Secies,  though  Ia 
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their  arbitniry  and  ummtQial  systems^  as  Dr.  TowoaoBi  fani 
observed,  the  Genera  and  Specitt  are  often  eonfiNuaded. 
*^  Thus  in  the  unproved  edition  of  LinhsBus,  the  characters 
which  constitute  the  ^ecia  in  gypsum  form  Genera  in  the 
^carbonate  of  Hme ;  for  the  pulverulent,  fibrous,  spathoas, 
and  compact  kinds  of  gypaum  form  but  so  many  l^edeM, 
^diilst  the  pulverulent,  fibrous,  spathous,  and  compact  kinda 
of  carbonate  of  lime  form  so  many  difibrent  Genera.'** 
Now  these  very  appearances,  which  constitute  the  arbitrarjr 
Species  and  Genera  of  former  authors,  what  would  they  be^ 
in  the  eyes  of  a  philosopher  or  grammarian,  except  different 
modificatimu,  or  snodalities,  of  the  same  substance,  and  which 
by  a  shorter  term  may  be  denominated  Modes  ?  Hence  the 
term  Mods,  which  is  universally  applicable  and  unobjection^ 
able,  to  distingmsh  such  objects  in  mineralogy,  is  here  ad- 
mitted instead  of  Species  f. 

To  put  the  propriety  of  this  new  appellation  to  the  teat, 
examples  may  be  produced  of  what  are  called  Species  by  the 
most  celebrated  mineralogic  writers.  Wallerius,  among  the 
species  of  garnet,  first  mentions .  that  of  an  undetermined 
figure,  composed  of  granular  particles ;  and  bis  next  species 
is  of  an  undetermined  figure,  but  laminar.  What  are  these 
but  different  modifications,  or  modes,  of  the  same  stone? 
His  ripe  asbestus,  consisting  of  fibres  which  may  be  sepa- 
rated, forms  one  species ;  while  that  of  which  the  fibres  can- 
not be  separated  constitutes  another.  What  are  these  but 
different  modifications  of  the  same  substance?  In  the  last 
editk>n  of  Linnssus  by  Gmelin  the  term  modee  (modi)  has 
been  applied  to  various  appearances  of  petrification:  but 
what  are  sometimes  6illed  Genera,  and  sometimes  Species  (as 
already  observed  firom  Dr,  Townson),  are,  in  strict  language, 
mere  modifications  of  matter.  If  we  pass  to  one  of  the  most 
exact  of  the  French  mineralogists,  we  shall  find  the  sapphire 
arrapged  as  the  tenth  species  of  the  siliceous,  and  the  topa^ 

•  Philotophy  of  Mineralogy,  p.  173. 
f  Bifeff  inipUM  mcdui,  m  ireU  at  jpectei. 
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m  the  eleventh;  whik  in  hct  they  laecely  difier  in  colour. 
In  the  magnwmiP  division,  what  are  bolcj  fullers'  earth,  &e. 
tat  ^fieroit  modifications  of  the  same  mixtures }  Mr.  Kir- 
nan  presents  no  exact  arrangement,  but  uses  Classes,  Fami- 
lies, and  Rrancbes,  in  such  a  manner  as  greatly  to  perplex 
theiesder:  but  all  his  species  and  fitmilies  are  mere  modjlfi* 
cations,  and  the  simple  division  into-  modes  would  ocmvey  a 
fiur  dearer  idea*. 

The  term  Mode  is  therefore  here  adopted  instead  of  what 
are  dBled  Genera  by  some  writers,  and  Species  by  othersi 
tkn  tmceitaaty,  of  itseLf,  having  demonstrated  that  there 
aie  nother  Genera  nor  Species  in  miiMralogy. 

Bn^  as  it  is  now  universally  allowed  by  all  mineralogists, 
howeverififeent  their  systems,  that  the  whole  science  rests 
ufoa  chemistry  alone,  uid  that  no  certainty  can  be  ibund 
except  by  chemical  analysis,  the  word  Mode,  as  finally  admit- 
ted into  the  present  syskem,  must  be  chiefly  understood  ta 
refer  to  the  gsemical  Mods  op  Combimation,  upon  whicA 
the  nature  of  the  substances,  as  is  now  allowed  by  the 
greatest  chemists,  is  yet  inore  dependent,  than  even  upon  the 
Ingredients  combined.  It  is  the  Mode  of  Combimatioit 
which  distinguishes  a  diamond  from  carbon,  and  a  sapphire 
firom  arpl  combined  with  a  little  iron :  the  essence  of  a  mi- 
Bcfal  consisting  not  only  in  the  constituent  earths,  but  in 
the  peculiar  way  in  which  the  mixture  is  modified;  and  this 
modal  influence  also  prevails  in  many  artificial  mixtiures  and 
compounds  f.  In  short,  the  pretended  species  of  former 
aoDtthon  vt^  merely  different  Modes  of  CoMBDrATiotr. 

*  Dr.  Thoawoii,  in  his  Tdutble  Chemittry,  hu  preferred  the  fmnlUM  of 
Werner,  md  diicarded  iht  old  genera;  W.  S47.  Mr.  Jamefon  tellt  us  thst 
there  is  in  fiict  only  out  speetas  in  mraerUogy,  nunely  the  gbbei  bnt  evea 
this  m^  be  doobied  till  it  sfasU  have  produced  aaotlier,  at  least  as  round  and 
8§  vKkes* 

f  This  may  be  exemplified  from  the  AmgOo  tpar,  in  which  the  ingre* 
dBents  are  th«  same  as  in  ealcareoot  spar,  yet  it  dilfers  in  many  properties,  not 
from  eoBporiuon  but  firom  modificatioD,  the  gaogart  of  red  clay  or  gyptom  pn^ 
iabJy  liDpamiig  a  tincture  of  iron. 
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Stnictiirei.  This,  the  most  important  part  of  the  ammgeroent»  being 
thus  borrowed  from  cheinistry>  which,  like  a  ^lardian  angel, 
should  always  hover  round  and  direct  the  labours  of  mine* 
ndogy;  the  other  subdivisions  only  require  a  characteristic 
clearness  to  assist  the  memory  (the  chief  object  in  any  system 
of  natural  history),  and  an  appropriation  to  the  svbiect,  so 
as  to  satisfy  the  judgement  and  imaginatiqp.  Fiom  the 
earliest  productions  of  Linnsus  to  the  present  time,  the 
word  Stbucturb  has  been  applied,  with  classical  prof^riety, 
to  denote  a  most  striking  and  characteristic  distinction  be* 
tween  mineral  substances,  whether  on  a  great  or  on  a  small 
0cale.  Linnaeus  has  observed  that  there  are  only  three  great 
rtmds  which  can  conduct  the  curious  traveller  through  the 
mineral  kingdom  j  that  of  Physics,  or  Natural  Philosophy, 
which  treats  of  the  obscure  generation  of  stones;  that  of 
Natural  History,  which  examines  their  evident  structures; 
and  that  of  Chemistry,  which  considers  their  analyses  *.  A 
term  thus  strictly  appropriated,  and,  as  it  were,  consecrated 
to  the  science,  has  therefore  been  selected  for  the  next  cha« 
racteristic  subdivision. 

Aipects.  But  as  Werner  and  his  disciples  not  only  admit  the  various 

earths  as  so  many  Genera ;  and  their  Modes,  or  the  modifi- 
cations of  the  mixtures,  and  even  colours,  as  so  many  Spe- 
cies ;  but  also  what  are,  with  great  penury  and  uncouthness 

*  "  Vim.  triplex  tantum  per  Regnum  Lapideum  curiotos  dacit :  Physirt  <\xm 
descendit  per  Lftpidum  obacnras  Geneses.  Natunlis  qua  excurrit  per  Lipidam 
•pricas  Structunt.  Chemiit  quae  ad^cendit  per  Lapidum  desiructivas  Anatyta" 
Liun.  Mln.  k  Gmeriii,  p.  14. 

In  th«  edition  of  his  System,  Holroiae  1768,  Linnieus  has  the  following 
amon^  the  external  characters :  ••  Tlie  Stniriure,  ftiliated,  fissile,  convergent, 
in  fiagments."  Werner  saytt  limectone  is  of  a  simple  stmcture.  Dr.  Thomson, 
in  his  vain  Me  Chemiatry,  aa\a  that  gneisa  differs  in  its  stnicioic  from  granite; 
and  that  the  stru(ture  of  mica  sUie  is  thinly  »chi8t(«e.  It  is  chiefly  judged  bjr 
the  fracture;  and  ia  as  applicable  to  small  speciii<en<',  if  woll  chii^eo,  as  to  the 
rocks  themselves :  it  may  he  earthy,  cf impact,  columnar,  large-giaintd,  &c.  Sec* 
In  daasical  Latin  itmctwa  ia  not  only  applied  to  the  largest  edifices,  but  in  vti^ 
puaute  aeoMSf  as  siruetura  verntttm^  struetura  verborum. 
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0f  las^guage^  styled  Subspecies,  with  still  smaller  divisions  of 
Varieties' and  Sub-varieties;  so  there  remains  a  necessity  for 
more  minute  discriminations  in  this  new  arrangement.     In 
his  excellent  and  elaborate  system  of  chemistry  Dr.  Thomson 
seems  to  have  hit  npon  the  just  and  natural  term,  when  he 
i»es  the  word  aspect  as  a  chief  characteristic.     **  The  parti- 
cular characters,  says  he,  are  the  fbllomng:    1.  Aspect  of 
the  surface;   2.  Aspect  of  the  fracture 3   3.  Aspect  of  the 
distinct  concretions  \  4.  General  aspect,  &c/'     As  therefore 
llie  most  important  object  in  the  study  of  minerals  is  to 
distinguish  them  by  their  external  characters,  and  espedatly 
l>y  those  apparent  to  the  eye,  the  aspect  becomes  of  such 
xadlcaJ  importance  that  it  may  with  the  greatest  propriety 
be  admitted  into  the  distinctive  nomenclature.     The  verb 
aspecto  signifies  to  view  with  great  attention  or  earnestness, 
and  afibrds  a  hint  to  the  student  that  these  subdivisions  called 
aspects  require  strict  attention  and  discrimination.    Thus, 
while  the  Mode  chiefly  expresses  the  difference  of  chemical 
(composition,  &c.  and  the  Structure  the  grand  characteristic, 
the  Aspect  refers  to  more  minute  features.    The  term  variety  VarietiMv  Ice. 
is  unobjectionable,  as  it  is  equally  applicable  to  objects  of  ani- 
mated or  inert  matter;  and  diversity  may  be  used  to  imply  a 
still  greater  difference  than  the  variety  present:).    A  very 
fidnt  shade  of  difference  might,  if  necessary,   be  called  a 
Uneament, 

Having  thus  briefly  explained  the  present  system,  the 
result  of  the  reflections  and  meditations  of  many  years  (for 
it  is  well  known  that  simplicity  in  a  plan,  or  a  machine,  at 
it  is  the  most  perfect  quality,  so  it  is  the  last  which  is  dis- 
covered), it  may  not  be  unnecessary  to  illustrate  its  necessity 
.  and  utility  by  some  further  observations. 

The  embarrassments  of  the  former  systems  cannot  be  more 
forcihly  evinced  than  by  the  following  discussion  by  Wer- 
ner, in  his  important  work  on  the  External  Characters  of 
Minerals. 

«'  I  shall  here  add  some  remarks  upon  the  division  or  natu-     Werner^ 
xal  order  of  bodies  in  general,  as  well  for  example,  as  expla-    ^'®«"***^ 


*«*«•;  bot  here  wH  !^^*'*  '^tionsTr  T"^  'X'*es    ^ 
PoaslBtiog  in  f h.     °  Pnncfpai  gnerf   *"*''«*«>  them  «1  !!^^ 

»«'«'  Which  f„    *^  ^  their  ear  *"•»*«&•  «.te^  "'  **«* 

*•  *-^r,r*-^-  th?4j^  '^^ui^i^^i^ 
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aslwffl;  th^fiindkitpartidedMtca 

be  obtained  by  Twyhaniml  instruments^  will  always  )ie  tlit 

ffBenaiiittBl;  lor  each  partide,  be  it  ever  so  small,  pnserves 

the  saoM  properties  as  would  tbe  wbole  in  their  coHectiM 

Itate.    Theae  qualities  consequently  are  not  confined  to  the 

•ggre^nfte,  aioce  they  do  not  cease  with  it.    Bat  if  I  deitroy 

the  ooo^ioation  of  a  mineral,  that  is  to  say,  if  I  reduce  it  to 

ita  oonatituent  parts,  then  each  separate  canstitnent  part  k 

no  longer  the  same  mineral,  because  it  has  not  the  same  pro* 

ipertiea  as  when  in  composition.    When,  for  esan^ile,  I  de» 

oompcae  the  gjaaay  silrer  ore  fgUuerz  sproedej  in  sepaiadng 

the  aWer,  the  aalphur,  and  the  arsenic;  or  cinabar,  in  with- 

dfawii^  jepaiataly  the  mercury  and  the  sulphur  $  1  cannot 

then  aay  of  these  constituent  |ftrts,  that  they  are  still  the 

minenl  in  the  compasiti^n  of  which  they  formerly  existed. 

Thus  there  is  no  doubt  that  the  relations  of  mlnenJs  consist 

in  their  oompoaiticMi,  since  they  cease  with  it. 

*'  In  the  second  place,  the  gradation  of  natural  bodies  into 
one  another  (which  is  the  most  infiJliUe  sign  of  the  natural 
order),  shows  us  that  the  diflferent  relations  of  the  bodies  of 
the  two  former  kingdoms  consist  in  their  aggr^pated  state,  by 
flKans  of  which  they  pass  as  it  were  the  one  into  the  other; 
as  hkewise  that   the  rebtions  of  bodies  of  the  two  htter 
lungdona,  that  is  to  say,  minerals  and  meteors,  are  in  thdr 
campoBitkm,  because  it  is  only  by  reason  of  this  composition 
that  they  pass  the  one  into  the  other :  as,  forexample,  in  the 
Bunend  ldng4<»n>  the  glassy  siWer  ore  passes  to  another  Idnd 
(the  brittle)  $  this  to  the  red  silrer  ore  (RothguUig) ;  and 
this  again  to  the  white  silver  ore  (Wemguliige) ;  accordiag 
as  to  the  first  is  joined  arsenic,  to  the  second  raw  iron,  and 
to  tbe  third  copper.    In  fine,  we  have  a  sufficient  number  of 
^tawples  of  paflSflfpes  of  the  animal  kingdom  into  the  vegeta- 
ble, and  of  the  mineral  Idngdohi  into  that  of  meteors; 
whereas,  with  regard  to  the  passage  of  the  animal  and  ve- 
getable kingdoms  into  the  mineral,  we  have  no  proof:  and 
indeed^  as  we  have  before  observed,  that  can  never  be,  be- 
I  ia  the  fint  the  natural  order  of  rebitions  foUowi  their 
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aggriegation^  while  in  the  latter  it  follows  tihieir  eompo- 
aition. 

*  *'  But  the  following  question  may  still  be  raised  oonoem« 
ing  the  order  and  system  of  minerals :'  As  it  is  certain  that 
minerals,  when  their  composition  changes^  are  also  changed 
in  their  exterior^  cannot  we  in  this  exterior  find  characters 
to  determine  their  natural  order  or  sequence^  as  well  as  those 
that  are  taken  from  their  affinities  of  composition  ?'  Here 
is  the  answer :  We  can,  it  is  true,  discover  the  diflferent  rela* 
lions  of  composition  in  minerals  by  their  different  external 
characters,  when  they  are  both  determined  beforehand  $  but 
we  cannot  discover  the  order  of  these  confbrmittes^  becanse 
nature  employs  indifferently  sometimes  one  character,  some* 
times  another,  to  indicate  'the  interior  difierence,  that  is  to 
say,  the  composition  -,  in  the  second  place,  because  each  ex- 
terior character  sometimes  arises  from  an  essential  di£ference, 
at  other  times  only  from  an  accidental  variety.  The  systems 
of  those  who  have  inclined  to  arrange  minerals  by  their  ex- 
ternal characters,  may  already  fiimish  proof  of  the  inconve- 
niences of  this  method,  because  we  there  see  minerals 
brought  together  which  are  essentially  different;  and  that 
thoise  of  the  same  kind  are  separated  by  reason  of  some  acci* 
dental  variety.  Botunists  and  Zoologists  have  this  advantage, 
that  in  the  objects  of  those  sciences  they  find  the  conformities 
.of  bodies  by  their  exterior ;  and  that  while  they  endeavour 
to  class  them,  according  to  the  aggregation  of  their  external 
parts  (or  organs),  they  describe  also  their  external  characters, 
and  in  some  measure  accomplish  these  two  objects  at  the 
same  time.  The  labour  of  mineralc^ts  is  quite  different  3 
they  must  determine  at  once  the  composition  of  minerals  by 
their  appearances  under  chemical  operations,  or  otherwise 
leave  it  to  be  determined  by  the  chemists,  and  consequently 
class  them  accordingly.  They  ought,  on  the  other  hand,  to 
seek  after  their  exterior  cliaractei^,  in  order  to  complete  the 
description  from  them. 

"  I  shall  also  remark,  in  the  first  place,  that  mineralogists 
hitherto  seem  to  me  to  have  been  too  much  attached  to  the 
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TetditioDj  in  their  systeiod^  of  the  four  gradual  divisions  of 
tbe  logidaDa,  into  cUuse$,  orders,  genera,  and  speciei}  and 
that,  to  a  certain  degree,  they  thereby  do  violence  to  nature. 
1,  neverthelessj  believe  that  in  this  respect  we  may  determine 
something  certain ;  that  is  to  say,  how  many  degrees  there 
are  in  the  dirision  of  minerals  according  to  their  constituent 
parts  :  bat  as  thb  is  not  the  place  to  enlaige  on  this  sul)ject« 
1  shall  reserve  it  for  another  occasion^  since,  in  regard  to  the 
subdivisions,  it  is  always  well  to  preserve  those  once  intro- 
doced. 

"  1  shall  observe,  in  the  second  place,  that  mineralogists 
are  littie  agreed,  and  are  even  undecided,  with  regard  to 
what  they  call  the  species :  if  we  would  take  this  word  in  a 
determined  sense,  in  general,  all  minerals  that  essentially 
differ  from  one  another  in  the  relations  of  their  composition 
form  di&rent  species  >  and  all  those  that  essentially  assimilate 
in  these  relations,  should  be  considered  as  forming  one  sole 
species.  Moreover,  all  the  separate  pieces  of  one  species  are 
tnitndwili*,  to  whi^h  we  substitute  the  word  species,  because 
it  is  impossible  to  have  at  the  same  time  the  entire  species 
wUdi  comprises  all  the  mineral  indiyiduab  which  may  be 
found  buried  under  the  earth,  or  upon  its  surface.  In  short, 
all  the  minerals  by  which  one  species  passes  into  another, 
and  which  accidentally  differ  in  one  or  other  of  its  charac- 
ten,  are  varieties,^* ^ 

The  division  into  Genus  and  Species  seems,  as  Werner  here     Species  of 
justly  observes,  to  have  been  first  conceived  by  the  writers     bficiaus, 

*  Ha  word  is  a  funher  proof  of  the  absurdity  of  tlie  classificatloD ;  for  a 
phot  or  an  animal  may  be  an  individual,  tut  a  miDeral  may  alivays  be  divided 
aim^iiCum. 

t  Wcmer,  TiaH^  des  Garacteres  Exteriettrs  det  Foasiles,  tiad.  de  Madama 
Ficaidet,  Fans,  1790,  Svo.  p.  9 — IS. 

The  GcrOMn  teims  used  by  Werner  (see  Prjruipes  de  Mineralogie,  par 
Bothoot  €t  Smnre,  Paris  an  3, J  are  GtuhltchUr  for  Genus;  Guttmigm  for 
Spcciei;  Arttn  for  Smhspeda.  The  first  (see  Schwan)  means  genus,  species^ 
net,  nay  gcodett,  nation.  The  second,  sort,  manner,  species  of  animals* 
The  third,  soft,  species,  itce,  nMifft,  cooplezioD,  air,  manner,  custom, 


7dr 


mkoDvcTitn. 


oft  Tlietoric  and  logic.  Hie  great  Bfilton,  in  his  Latin 
treatSae  on  logic*,  had  discussed  this  subject,  chiefly  on  the 
atrthority  of  Aristotle  and  Cicero :  his  examples  are  only 
aceidentaUy'firom  living  beings;  and  he  even  appears  embar- 
nssed  to  &tinguish  between  the  species  and  individuals ;  fbr 
he  argues  that,  as  form  b  admitted  by  Aristotle  as  a  discri-* 
mination  of  the  species,  and  eveiy  man  diflfers  in  form  from 
another,  so  every  man  must  form  a  distinct  species.  He 
adds,  that  the  lawyers  allow  man  to  be  a  genus,  while  indi' 
vidueUs  constitute  the  species ;  but  he  observes,  that  Ovid 
divides  the  genus  animal  intone  species:  Stars,  Birds,  Beasts, 
Fishes,  and  JIfen.  So  Cicero  divides  virtue  into  four  species: 
nrudence.  Justice,  Fortitude,  and  Temperance.  The  pe- 
dantry of  this  great  poet  is  truly  risible  5  but  thus  it  was 
when  logic  was  the  art  of  talking  nonsense  according  to  a 
fixed  method.  Yet  it  b  from  logic,  as  Werner  and  the  other 
German  mineralogists  allow,  that  the  imaginary  distinctions 
of  genus  and  species  were  admitted  into  mineralogy ! 

IMoraieu  being  sensible  that  the  whole  process  depended 
upon  ascertaining  the  species,  which  if  once  admitted,  the 
genera,  &c.  would  follow  of  course,  has  employed  much 
metaphysical  reasoning  in  his  usual  prolix,  confused,  and 
digressive  style,  to  ascertain  an  imaginary  species  in  mine- 
ralogy. He  ought  to  have  begun  by  informing  his  readers, 
that  he  was  only  discussing  the  word  species,  as  used  m 
modem  natural  history,  where,  in  that  of  animated  nature,  it 
has  become  a  useful  distinction.  But  the  ancient  and'  clas- 
sical senses  may  be  learned  horn  the  commonest  dictionariesf- 


•  London,  1672,  iSmo.  ctp.  97. 

f  Ab  for  enmple  that  of  Alnfworth.  ^  Sncns,  ti  t  (h  srtcia)  (l.}  A 
foim,  figure,  &sliion,  or  shape.  (9.)  A  sight,  or  object  pmeoted  to  the  tight, 
(a.)  A  Ukencss,  or  repmentadoo.  (4.)  An  oatwaid  ahoir,  or  appearance. 
(S.)  Coioor  or  pretence.  (6.)  A  vision  or  sight,  a  specutt^  (7.)  Aii  iwage, 
ptetma,  or  stanie.  (S.}  An  ennple,  a  spedmen  or  iaatanoe.  (9.)  The  qo^i^ . 
4vMt«eof  aiUng.  (10.)  Also  a  particniar  sort,  a  Idnd  of  things  under  a 
gsmsdhmL  (11.)  Sigbtorviwr.  (19.)  All  kinds  of  ipice;  a  drag.  (18.) 
Com  sr  Mt*    (t4.)  A  piece  of  money.    (15.)  A  gannent,  or  apparcU    (i#.) 
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It  V  iiuked  not  a  little  remarkable  that^  among  the  nume*  '  Claincai 
nms  seiiaes  in  which  the  word  species  is  used  by  the  Roman  "'^''"V^ 
cbasics^  there  ia  little  appearance  of  its  modern  sense  in  natural 
history.  Nay^  eren  in  the  modern  languages^  all  its  deriira» 
tioDs  and  collaterals  may  be  equally  said  to  be  foreign  to  that 
ttceptation ;  as  for  example  in  the  English,  fecial,  ^eciaU^p 
tpednalbf,  ^eafic,  tpecificaUy,  specificaie,  specification,  tpeeifjf, 
ipecimenj  specious,  ^eciously»  It  therefore  chiefly  belongs,  with 
the  greater  part  of  theLinnean  language,  to  a  modem  latinity 
BO  %tt\iaraQs»  as  even  to  confound  genders  and  cases^  and 
many  others  of  the  commonest  rules  of  grammar. 

But  to  retonn  to  its  use  in  modern  mineralogy.  In  his 
able  cndcmn  on  Haiiy's  Tableau  Comparaiif,  the  last  fruit  of 
the  reaearciies  of  that  eminent  crystallogist,  Lametherie  has 
shown  that  the  supposed  species  can  be  ascertained  by  no  means 
but  that  of  chemical  analysis ;  and  that  the  doctrine  of  tha 
int^rant  molecule  has  been  abandoned  by  Haiiy  himself*. 

Any  tort  of  mat.  (17.)  A  controvarty.^1.)  Speciet  et  figon  hiiiiuuia»  Cic, 
pro  r.  Rw.  n.  Spede  lepidl  mulier,  Plaui,  Rud.  9,  4,  3.  fVomiflMi  baiba 
it  opiUi  dfemcnnt  ifieclm  oris,  lav.  s,  93.  (a.)  Non  tulit  baoe  tpectem 
fanttd  aeace  Chofo^us,  Fvg,  En,  2, 407.  (d.)  Speciem  ac  fonnani  similem 
gerit  cjn  iiM^,  Lucr.  4,  49.  (4.)  Moreri  &lsft  visionr,  et  ipecie  dolorwv 
Gc  Tutc  9, 18.  Ftaler  qwcicm  aliem  fungeodae  vtcis  soas  opes  finoavit, 
I^*  (5.)  X  Secnritas  specie  bknda,  reipsa  repudianda,  Cic,  de  Andc.  13. 
(6.)  Nod  pins  bostem  destitit  iiiseqiii»  qoam  spedes  baibans  molieris  bumanl 
•BipBcc,  Hdovem  tendere  ultii  sermone  Latino  prohibuisset,  SuiU*  CiautL  l. 
62m  ^ao^  caadem  apecicm  aliquot  jam  noctibos  observari  retulit.  Id.  ill.  37. 
§  Spe6e»  Hameriy  Lucr.  1»  125.  (7.)  £k  sere  species  Yetns,  ap.  Cic,  Div,  1 , 
12.  JSrt  anrigas  spceiei  VertamDua,  fVop.  4,  3,  95.  (8.)  Hanc  speciem 
BbertaciB  esae,  ai  ODUiibiis,  quod  qutaque  TeUet»  le^bus  experiri  liceret.  Kep. 
TtnoL  aAjm,  (9.)  £».  85,  49.  (10.)  K  Cum  genere  idem  ait,  fit  altud,  quod 
qoidam  parts  et  specie  diffent,  Cic.  de  Inv.  1,  37.  K  la  universum,  Tac, 
Otnk  5.  (11.)  Lona  potest  majua  lumen  comrcrtere  nobis.  Ad  s|)eciero, 
luc  5, 704.  (13.)  Gmbia  ut  specierum  vis  omoe  corpus  inficiaty  PiUi,  Octob. 
lit  14.    (19.)  ArcBd,    (14.)  Liu,  tx  Mscr,    (15.)   CapiU    (itt.)  Lampr, 

Ot.)  /%.- 

*  L'analjae  ne  pnuve  que  le  fer  chromati  est  uoe  esp^,  que  pane  qo*«Ue 
y  trooR  conataamnit  let  mines  pcincipefc  Done  il  n'y  a  que  Tanalyse  qui 
^ctenuae  les  espkct.    Done  touu  labstanct,  eristalti^  ou  nooy  dont  Tanalyfie 
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As  it  is  therefore  granted  on  all  hands,  that  chemistry  alone 
can  decide  what  is  called  the  species,  and  that  it  depends  chiefly 
on  the  MODE  OF  combination,  is  it  not  more  logical  and 
philosophical  to  adopt  the  only  term  which  can  express  its 
real  nature  ? 

It  is  clear  that  Haiiy  has  abandoned  bb  doctrine  of  species, 
in  which  he  had  followed  Dolomieu,  who  assumed  the  mo/e- 
eule  integrante  of  Delisle  as  the  basis  of  a  species^.  Dolomieu 
closes  his  elaborate  essay  on  the  subject  with  the  following 
strange  definition  of -a  species,  in  fact  a  mere  ens  rationis  ia 
mineralogy. 
Dolomien'fl  "  The  mineralogic  species  is  a  being  distinct  from  all 
species.  others  by  a  particular  constitution,  and  which  receives  fit>m 
that  constitution  every  thing  which  should  characterise  it. 
This  being  exists  in  the  integrant  molecule,  is  physically  re- 
presented by  the  homogenous  masses  which  have  been  sub- 
mitted to  the  laws  of  regular  aggregation,  and  it  holds  under 
its  dependence  all  the  beings  which  have  a  similar  constitu- 
tion, even  when  faults  of  conformation  set  them  at  a  distance 
from  the  physical  repi'esentation  of  the  species,  or  when 
superfluities  and  contaminations  make  it  wear  a  foreign 
livery."  A  very  curious  and  original  specimen  of  a  defini- 
tion! 

Though  Werner  repeatedly  allows  that  all  mineralogical 
arrangements  must  depend  upon  chemistry,  as  they  can  only 
be  formed  on  the  quality^  and  quantity,  and  mode  of  combi- 
nation of  the  constituent  parts  -,  yet,  with  a  not  iliaudable 
predilection  in  favour  of  natural  characters,  he  uses  them 
chiefly  to  decide  the  species  j  while  the  species  is  in  fact 
the  most  important  and  the  most  dependent  upon  chemical 

retire  consUmment  les  na^mes  princi{ies,  est  one  ttfhce,  II  D'est  pu  necetnire 
de  Hivoir  li  die  a  nne  molecule.  Mais  {'analyse  seule  est  insufiisaiite,  il  &iit 
•ncpie  avoir  igard  aua  caitcteres  exterieun,  et  aux  propri^c^  phjviques ;  coaiine 
pour  le  spatte  calcaire  et  raxiagooite,  le  ruthil  et  roisanite.  Joum,  de  PA. 
Juilki,  1809* 

•  See  Tableau,  p.  ii.  *'  J'ai  pr^CM  I'iodicatkra  de  lafinmefrimHot  a  ceUc 
^  /«  moUcnU  nUtgranU,*'  &e. 
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«5d*.  Hence  hare  arisen  the  chief  errors  in  his  system,  ably 
opoied  by  Chenevix,  who  has  shown  that  the  different 
species  <if  Werner  are  often  vague  and  indeterminate;  and 
the  Qirder  of  his  arrangement  not  seldom  capricioas  antf 
imaginarr,  and  far  from  being  founded  on  his  own  principle 
cvf  chemical  composition.  The  calcareous  spars  are  united 
nnder  seferal  grm^$,  according  to  the  acid  which  predomi- 
nafJBB.  Those  he  has  marked  A,  B,  C,  D,  are  truly  German 
^Bslinctions.  Dr.  Thomson  has  justly  observed,  that  by  his 
use  of  group!  and /omiiief,  Werner  Is  struggling  against  his 
own  system. 

But  the  mode  admitted  in  the  j^ace  of  the  s^cia,  obviates 
these  difficolties.  It  presents  a  real  chief  distinction  between 
tile  species,  that  fbunded  on  chemical  analysis,  as  it  refers  to 
the  mode  ofeofMnattan,  the  ruling  principle  in  the  diflerence 
between  one  mineral  and  another,  consideved  even  in  the 
most  abstracted  point  of  view,  and  with  regard  to  the  purest 
snbstanoes,  as  crystals,  gems,  &c. ;  as  even  a  variation  in  the 
water  of  crystallisation  sometimes  distinguishes  one  mode 
from  another.  But  though  what  are  admitted  as  distinct 
modes,  will  perhaps  always  be  found  to  difier  in  chemical 
analyns;  yet  as  the  science  does  not  admit  of  too  much  pre* 
cision^  while  the  substances  themselves  are  always  variable^ 
as  partaking  of  a  mutual  nature^  and  only  portions  of  that 
vast  nuztare  the  shell  of  the  globe;  the  mode  may  also  more 
laxly  be  uadarstood  to  include  some  mcidificatbns  of  externiA 
characten^  under  what  is  called  aggregation  in  particular. 
Thns  the  abrogated  stones  may  become  modes,  as  well  as 
tibe  combined.  But  in  passing  to  the  Structure  and  Aspect, 
the  chemical  characteristics  may  in  general  be  considered  as 
abandoDcd^  or  exchanged  for  the  physical  or  external. 

This  unavoidaUe  uncertainty  has'been  well  ilRistrated  by 
the  greateat  of  petralogists.  ^ 

•  BogBtt,  die  Ikthnof  dit  ijfitilB*  doint  fh$  ipsdei  £rom  cbnaiMy. 

TOJUI.  b 


Score's  «<  One  cannot  too  often  lepeat  that  there  mudt  be  found  uH 
obsemtioQs.  ^^  noineral  world,  and  that  in  cflfect  in  it  are  found,  all  the 
mixtures  in  all  ima^nable  proportionB,  from  which  proceed 
%n  infinite  number  of  mixed  and  undetermined  kinds. 

''  If  £n  the  kingdom  of  organised  beings,  where  the  spe- 
^^fic  fbrms  are  determined  by  the  seeds,  it  is  often  difficult  to 
mark  the  limits  of  the  species ;  how  much  more  so  to  ascer- 
tain them  in  one  where  only  the  fbrce  of  cohesion  unites  the 
elements,  whatever  be  their  nature,  and  in  whatever  proper^ 
tion  chance  collects  t^m. 

"  It  is  for  this  reason  that  in  this  work  I  hUve  avc^ded 
giving  names  to  the  stonea  I  have  written  of,  when  I  have 
tiot  been  able  to  sedc«tain  Unan  by  deibided  iharks,  Miich 
eould  fix  their  place  hi  the  known  syatehi  of  the  nonfcsik- 
«lature. 

'*  those  who  collect,  tend  the  viamenelltDra  prop^y  so 
balled,  do  not  like  thede  doubtM  sorts.  Which  it  is  too  dMB- 
tnlt  to  arrange  lAder  the  known  ^nert.  Hiey  negle<^  I9f 
^ven  Inject  them  entirely,  because  they  appear  to  reprbadi 
%he  Imperfection  df  thdr  systeoil».  96t  tlJs  reason  otte  fsee^> 
4n  the  greatesft  mtthbeir  of  <«abln^>  only  tiie  fibrts  whose  eha- 
racte^  are  ded<Mfy  known.  There  nothing  c^»ps  yon,  Ml 
is  conformable  to  rbcelved  sysfi^sms,  and  an  have  fixed  named. 
•But  wheii  nature  Is  studied  by  herself,  when  oM  proposes^ 
Instead  of  fi^^idhig  Cabinet  "^peciDttens,  to  study  iMttnitely  (dl 
^he  productions  of  the  Mineral  kingdom,  and  Is  M  the  tetfe 
4fime  jealous  of  a  certain  degi%e  of  ]pftecil^oni  one  finds  at 
levery  ^te^  individuals  whkh  it  may  be  bM  to  be  impo^ihle  to 
arrange  under  known  denominations.  One  may  ^en  maA 
the  bounds  $  one  may  determine  hdw  ftif  each  individual  ap- 
proaches to,  ^  recedes  fiiom,  such  md  such  a  spedes)  but 
on^  canndt  ^pMtfvely  affim  the  Mtaie  ^iStettnutat  Max  isIS 
these  species."* 

-*  fiittiUre,  ir.  «d6. 
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%  2.  Order  of  the  distincHve  Characters. 

The  t^reatftt  work  may  be  said  to  have  passed  through     > 
•ercral  editientf,  before  its  public  appearance  j  and  the  p<M>- 
tioss  newly  modified,  or  finally  r^ected,  with  the  detached    ^ 
dJHcvnsicm^  composed  in  order  to  conadidate  the  pragreti 
and  onivenal  consistency  of  the  plan>  would  form  a  modemte^ 
^ohtme.    These  precautions  became  necessary,  as  upon  aft 
tinknown  eout  the  tfiseovever  employs  boats  to  sound  the 
bottom,  hefofe  tbe  ship  caii  advance  with  safety.    Among 
bomatius  diflSodties,  which,  wfll  be  perceived  in  propartion 
to  thelettning  of  the  reader,  the  anaogeroent  of  the  cha« 
nuiera,  and  tbe  choice  of  one  or  two  of  the  new  terms,  were 
not  tbe  kkst    The$r  now  stand  as  follow:  Texture,  Hard-        Oida> 
w»,  Ftfaetm^  F|l|gmen(s^  Weighty  Lustre,  Truisparency^     pn»«i?d. 
to  uM^  fbo  colour  is  sometimes  added,  though  the  most  » 

vsgoe  and  insignificant  of  all  the  characteristics. 

Mamiy,  in  his  excellent  System  of  Chembtry,  has  justly  Oljeetiomto 
elserved  that  it  iafifiictth  to  9ttaehprecMe  ideas  to  arbitrary      cipl>«n*   . 
nunbersL    Eveiy  reader  must  hate  observed,  that  he  pasa^ 
wittvmt  rcAeetion  tiie  ciphers  1, 2, 3,  &c«  when  applied  to 
tasnfaess.  Specific  Chravity,  Lustre,  or  Transparency.     It 
therribt*  aeemed  more  advantageous  to  employ  terms  derived 
tarn  thenibatano^  themd^v^s,  vefakh,  though  onl^  relative 
and  ^eSUectiTe,  yet  convey  ideas  more  dear,  an4,  so  to 
^peak,  mote  tangible  than  bttrrem  ciphers.    In  thia,  and  other 
instances,  the  reader  not  conversant  with  modem  mineralogy 
BM9  peitafi  be  surprised  at  the  neology :  but  he  must  be  .   Neology 
infonned  that  the  science  itself  is  entirely  newj  and  that  "'^^P*"'*"** 
there  is  no  recent  mineralogical  work  which  does  not  abound 
iHth  new  terms,  not  to  be  found  in  any  dictionaiy,  but  which 
iR  indispeifiBbly  necessaiy,  in  ofder  to  driineate  substances 
and  qualities  which  did  not  before  fidl  within  the  range  of 
hunaa  intdfect  or  language.    The  names  which  have  been 
•ddsd  to  botany  and  aoofegy,  withinhalf  a  century,  might  be 
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counted  by  bundreds ;  and  in  the  progress  of  mineralogy,  a 
similar  neology  cannot  be  avoided.  While  some  recent 
authors  of  mineralogy  pollute  the  classical  language  of  our 
fathers  with  an  inundation  of  barbarous  German  words,  de- 
rived from  the  vulgar  dialects  of  illiterate  miners,  wka  of 
^  course  first  observed  the  distinctions  between  mineral  bodies ; 
it  became  the  more  an  object  of  ambiti<m  to  treat  this  diffi- 
-  cult  subject  with  such  a  degree  of  classical  purity,  as  not  to 
itBsgust  the  eye  of  taste,  contemn  the  discussions  of  granir 
mar,  or  vitiate  the  eternal  tenor  of  oor  language. 
NewCen|^  The  new  terms  chiefly  required,  were  to  designate  the 
degrees  of  hardness  and  weight,  which  had  been  indicated  by 
ciphers,  even  by  authors  who  used  epithets  to  express  the 
other  eharacters.  As  Chalk,  Gypsum,  MarUe,  Basak,  Feld- 
spar, Rock  Crystad,  and  Corundon,  form  various  stages  of 

«   '  hardness,  at  the  distance  of  200  or  moie  in  the  common 

tables,  they  have  been  chosen  to  esqpreas  the  rdative  hardness 
^^^'^I'*^  of  other  substances,  fay  the  fbllowbig  terms :  Cretic^  Gyptic, 
Marmoric,  BasaUic,  Felsparic,  CrystaUc,  Corundic.  In  order 
to  diversify  the  fimn  of  the  epithets,  the  weight  Iuks  been 
designated  by  another  Latin  adjective  termination,,  that  in 
Cius,  which  some  grammarians  affirm  generally  to  denote 
weight  or  labour,  as  labariosus,  pondensus,  operonm,  &c.  and 
the  last  word  has  even  been  admitted  into  classical  English 
in  the  fbrm  operate.  As  Pumice,  Coa]>  Granite,  Siderite, 
and  Barytes,  form  a  scale  of  gradations  in  weight,  they  are 

Weight.       ])ere  selected  to  denote  that  quality,  as  being  Pta»i€o<e,  Car^ 
bonote,  Graniiote,  Siderose,  Batytose, 

But  the  characters  themselves,  and  their  arrwgenient, 
require  further  explanations.  The  Textyre  and  Hardness 
occupy  the  first  place,  because  adepts  generally  examine  them 
firsts  by  means  of  the  lens  and  knife.  Dr.  Townsen  has 
observed  that  these  instruments  should  always  he  ia  the 
pocket  of  a  mineralogiist.  ''  With  the  latter,  after  a  little 
practice,  he  will  be  able  readily  to  find  the  hardness  of  most 
foanb;  and  the  former  will  furni^  him  with  very  accuiatt 
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bumledge  of  their  texture,  and  be  of  particular  use  in 
many  of  his  geological  speculations  on  their  formations."* 

Thk  skilful  author  has  arranged  his  characters  in  the  fol- 
lowing order:' Texture,  Fracture,  Lustre,  Hardness,  Fra- 
^ty,  Transparency,  Fragments,  Colour.  It  is  hoped  the 
present  arrangement  will  be  found  more  justly  pntgressive 
and  connected.  But  after  having  advanced  several  cogent  ^^^3221 
aiguments  against  Weraer^s  arrangement,  in  his  tenth  chap- 
ter, wWch  treats  of  Classification,  Description,  and  Investi- 
gation, he  strangely  introduces  the  following  remark  in  his 
mnth  chapter,  on  the  Exterior  Characters  of  Minerals,  which 
hence  appters  to  have  been  written  after  the  tenth.  *'  Though 
I  have  made  some  objections,  iB  my  tenth  chapter,  to  the 
order  of  the  characters  in  the  descriptions,  ditepproving  of  . 
thrir  beginning  by  their  least  characteristic  qualities;,  as  co- 
loar  and  acddental  shapes ;  yet  I  perceived;  were  I  to  throw 
these  funber  backward,  other  inconveniences  would  be  the 
cotfequenoe.  The  characters  belonging  'to  each  of  the  three 
f&ll^rent  states  of  cohesion,  as  solid;*  friable,  ana  fluid,  are 
placed  under  their  respective  heads  3  but  the  colours,  being 
common  to  all  the  three,  are  placed  first."  This  is  certainly 
a  spedmen  of  careless  composition.  The  supposed  inconve- 
menccs  ought  to  have  been  indicated,  if  they  did  not  consist 
in  the  labour^  certainly  not  small,  of  altering  or  rewriting 
a  svstem  already  composed,  in  order  to  render  it  coherent  and 
UD^bna.  But  the  forcible  arguments,  in  his  tenth  chapter, 
lemuAvnconfuted;  and  the  arrangement  of  Werner's  cha- 
lacten  has  oust  with  other  able  opponents.  -  His  extreme  ^  Wenwj;^ 
attachment  to  the  distiAption  of  colours,  from  which  he  has 
efcn  deduced  many  improper,  not  to  say  absurd,  appellationa 
of  mmoti  substances,  has  led  him  to  place  this  vague  cha- 
laeleristiD  in  the  first  raidc  The  Incongruity  of  the  concate- 
TOtijpihffi^  been  justly  ridiculed  in  other  respects.  From  the  . 
LoslrWiie  passes  to  the  Fracture,  and  from  the  Fracture  to 
the  TzansfMoency;  from  the  Coldness  to  the  Weight,  and 

«  nikfophy  (^Bifinotlogori  Loodony  1796,  Bm.  p.  187» 
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from  the  Weight  to  the  Smell.    It  would  certainly  have  been 
more  natural  and  rational  to  have  joined  the  Lustre  with  the 
Colour,  and  the  Weight  with  the  Hardness.     Hb  idea  of  the 
successive  use  of  the  sensesj  in  the  examination  of  any  mine* 
ral>  is  quite  imaginary  ^  as  before  an  examination  with  a  ]eiis^ 
it  may  be  weighed  in  the  hand>  or  its  hardness  tried  .with  a 
knifed  &€.;  and  it  would  be  ridiculpus  to  build  a  science 
upon  simple  exertions  of  the  will.    Independently  of  this  new 
Und  of  pedantry,  derived  from  German  metaphysics,  it  is 
not  the  consideration  what  senses  are  first  impressed,  that 
should  regulate  the  suocesdon  of  characteristics ;  but,  on  the 
contrary,  their  own  intrinsic  importance.    Hence  the  tex- 
ture is  here  placed  in  the  first  rank,  though  totally  omitted 
by  Werner,  or  confounded  with  the  fracture,  with  which 
indeed  it  is  ptimately  allied :  but  two  other  cdebrated  mif 
neratogiats,  Wiedenman  an4  Estner,  have  justly  introduced 
the  texture  as  a  characteristic  of  the  most  radical  importance. 
In  many  cases  it  may  be  judged  by  the  eye,  but  in  mos^ 
requires  a  lens.    The  hardness,  which  follows,  may  be  tried 
by  the  knife  or  file ;  instruments  indispensable  to  the  mine- 
ralogist.   The  weight  may,  after  some  eiqperience,  be  esti- 
mated by  tl^e  hand;  but  some  of  the  disc^les  of  Werner 
have  confounded  this  external  character  with  the   specific 
gravity,  which  belongs  to  the  chemical  class  of  characters. 

Mr  Kirwan  has  justly  observed  the  inaccuracy  of  Werner 
and  his  disciples,  who  have  confounded  the  texture  with  the 
fracture.  The  most  minute  acoount  of  the  former^  is  that 
by  Dr.  Townson  above  mentioned, 

Townaon  on  ''  I%e  Texture,  Textura, 

the  texture* 

''  Is  the  internal  structure  or  disposition  of  the  matter  of 

which  a  mineral  is  composed*. 

•  "  Mr.  Werner  tayt  nothing;  on  the  texture  of  roineitls;  but,  ander  the 
«Ttic1c  of  (ncture,  gixea  inanj  chancten  which  bebng  not  to  the  frartura  but  TO 
the  text  are ;  lo  tl»t  the  characters  of  textute  and  fracture,  though  very  different, 
■re  united  under  one  heed  end  conlbuoded  together.    But  in  the  woika  of 
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rW!thgi4^y  diatiingu^habk  parts,  or  the  ap- 
<  pearance  of  being  qompoaed  of  smaller 
t    parts.    Exan^les,  Chalcedon|,  Flint,  &c. 

\  When  composed  of  very  minute,  almost'invl- 
"l     siblc,  rough  parts,  as  clay,  marl,  &c. 


\  When  composed  of  small  shapeless  grains, 
^     granulated  quartz,  sandstone,  &c. 


as 


Compact 

Dkht 

£arthy 

Tarea 

£rdig 

Gannular 

CflpMifonn    r  When  composed  of  small  spherical  bodies,  as 

GloMifoTHiM  I     the  piaolithus  and  oolithus. 

fibrcraa         i  When  composed  of  fibres.    Examples,  Fibrous 

Www         <     gypsum  and  amianthus. 

Xmtrig  CHie  fibres  Biaj  be 
Termhu 
Crqm 
Longii 
Brevilm 
Bectis 
Cunatis 
When  composed  of  long,  narrow,  flattish  la- 
mdlae.  This  differs  from  the  fibrous  by  the 
parts  hosing  broader.  Examples,  grey  anti- 
mony, manganese,  zeolite,  actynolite,  &c. 
This  admits  of  the  same  variations  as  the 
pcocoding. 

{When  composed  of  smooth  continued  leaves  or 
plates,  covering  one  another.    Exaxxiple,  as 
the  spars.    They  may  be 
Svtraight^  Reetis,  as  in  most  spars ;  or 
Crooked,  Curpatis,  as  in  Schiefer  spar ;  or 
Spherical,  Sph^rUAsr  a9  the  mica  hemisph»rica; 
Undulating,  UnduhUii,  as  in  talc 

Mean.  WiedcmDm  ind  Estner,  there  m  an  anide  under  which  teveml  elm- 
AetcB  of  the  texture  are  given.  Some  of  these  I  have  anan^ed  under  thit 
■>^der  otfaeiw,  under  diat  of  ttmcture  or  compound  texture.  In  Mr.  W<tmer\ 
<i«u  uoik  00  the  outmrd  diancters,  tbia  article  does  not  txitt." 


Parallel 

ParaUeiis 

Diveigent 

Dicergentibu$ 

Stellated 

SUllcdis 

Fasciculated 

Fasciculatis 

Itecuasated 

Decussatis. 

lamdhr 
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VtadauB, 


account. 


Slaty 
Schiatoia 


Scaly 
Squamosa 


Spany 
Spatkpsa 


Composed  of  thin  layers  or*  beds,  as  slates. 
As  the  preceding  was  more  peculiar  to  the 
crystallised,  so  is  this  to  the  nipes^us  Ibs- 
sUs.    As  this  is  rather  a  character  of  struc- 
ture than  texture,  probably  it  might  be 
omitted  here. 
C  Composed  of  a  congeries  of  small  scales.     Pe- 
1     culiar  to  the  plumbago,  according  to  Estne^;:. 
Composed  of  a  congeries  of  irregular  crystal- 
line parts,  like  coarse  salt,  as  the  coarser 
kinds  of  scaly  or  saline  limestone,  as  that  of 
Sala  in  Sweden,  some  hornblende-schistus. 
This  belongs  to  the  granujated  of  the  Wer- 
nerian  schooL 

"  In  judging  of  the  texture,  attention  must  be  paid,  when 
it  Is  not  of  the  compact  kind,  but  of  the  fibrous  or  lamellar^ 
that  it  is  inspected  in  a  proper  direction,  which  is  that  of  its 
parts ;  otherwise,  when  in  the  opposite  directitm,  the  fibrous 
may  appear  granulated*  and  the  lamellar  radiated." 

Dr..Townson  says  that  the  structure  is  a  particular  dispo- 
sition of  the  texture,  as  Hornblende^slate  may  have  a  sparry 
texture  and  schistose  structure;  some  iron  ores,  an  earthy 
texture  and  columnar  structure.  Of  the  Structure  he  ^nly 
indicates  four  kinds : 

Slaty,  Testaceous,  Concentrici,  Columnar. 
The  first  is  too  general,  the  three  others  too  rare,  toJbe  of 
real  utility  in  a  general  system ;  and  this  confined  use  of  the 
word  Structure  would  interfere  with  its  general  use  in  other 
senses  equally  appropnate. 

The  BARDNBss,  another  grand  characteristic,  may  be  best 
illustrated  in  Werner's  own  words,  which  will  at  the  same 
time  serve  to  convey  some  practkad  admonitions  to  the 
student 

"  After  the  particular  generical  characters  discovered  by 
the  sight  in  solid  fossils,  follow  those  which  may  be  observed 
by  the  feel,  the  first  of  which  is  hardness,  forming  the  tenth 
in  the  general  system. 
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'^Upon  handliiig  diflferent  fossils^  we  soon  perceive  (to 
use  a  frmiliar  e.Ypression)  that  some  are  softer  than  others. 
Tor  mstance,  a  piece  of  gypsum  is  much  softer  to  the  feel 
than  a  piece  of  quartz.  This  difierence  i&  better  observed 
when  we  make  use  of  some  instrument  fit  for  the  purpose*. 
Th^  is  what  is  termed  by  mineralogists  the  investigation  of 
hardness ;  and^  with  respect  tp  this  property,  we  shall  divide  * 
solid  fossils  into  hard,  semi-hard,  soft,  and  ver^  soft. 

**  A  fossil  is  called  hard  which  cannot  be  marked  or 
scratched  by  the  knife/  or  rather  which  emits  sparks,  being 
stnsck  by  the  steeL  This  degree  of  hardness  is  to  be  foimd 
only  in  fossib  winch  are  perfectly  brittle  (SprodeJ.  Hard 
fossils  afe  also  distinguished  into  those  which  are  affected  by 
the  fie;  tboae  which  are  but  in  a  smaU  degree;  and  those 
whidk  artnotinthe  least  To  the  last  belong  the  diamond,  . 
ruby,  and  emerald  -,  in  the  second  may  be  placed  the  topaz, 
rock-crystal,  amethyst,  flint,  chalcedony,  camelian,  &c.  which 
yield  a  little  to  the  file  5  among  those  on  which  the  file  takes 
eflect,  are  white  copper-ore,  micaceous  iron-ore,  hematite, 
most  compact  Iron  stones,  red  and  brown  tin  crystals,  most 
shining  grey  cobalt  ores  fspeis  koboltj,  arsenical  and  sul-  ^ 
phureoos  pyrites,  etc. 

"  Seaa-hard  is  applied  to  a  solid  fossil  whidi  does  not  emit 
fire  with  steel,  and  which  may  be  marked  or  scratched  by  the 
knife.    Of  this  nature  are  fiUders,  red  copper-ore^  sparry 

*  *<The  HMtraiDeiits  empkyed  by  mtnmlqgitts  id  this  i&vwtSgatioB  wn,  the 
tmft  fag  MBiirhaiti  and  soft  foaib,  the  $M  for  those  which  we  hud,  and  the 
fie  kt  fomh  perfectly  hard.  The  knife  may  also  be  used  to  judge  of  the 
ftf«ak  sad  ductility.  In  order  to  possess  a  complete  mineralogical  apparatus,  it 
will  sofliee  to  add  to  these  instraments  a  magnifier,  whicn  will  often  he  wanted 
CO  deicnuBe  the  C3rtcrior  tarn  and  fiacture,  and  which  may  be  well  observed 
«i&aaisgfegls»;  a^asmtfU^Uaiafofua^inw,  the  use  of  which  I  shall  dis- 
ckae  in  the  kit  chs|»tcr;  a.  a  loadslonet  which  for  convenience  nay  be  so  ma^ 
BS^  as  to  serve  at  die  same  time  for  a  steel.  If  there  be  also  added  a  blow- 
pipe, in  order  to  mrice  esssys  speedily  upon  nunerals  with  the  assistance  of  fire, 
*e  iIbU  possess  all  to  be  desire^.  These  articles  may  all  be  met  with,  well 
wde  and  adipted»  at  Mb  Sehabert'sy  Mecfaaoic  to  the  Academy  of  Mints, 
CRjbog.* 


irpn-ore,  bard  earthy  lead-ore,  most  bljsndes,  white  shimog- 
cobalt-pre,  native  arBenic,  kupfermkel,  limestone,  most  cal- 
careous spars  and  guhrs,  fluor  spar«  zeolite^  basalt^  apd  many 
others. 

*^  Soft  solid  fossils  are  those  which  a^  easily  afilected  by 
the  knife,  but  receive  no  impression  from  the  finger- naiL 
Sueh  are  white  silver-ore,  vitreous  silver-ore,  most  red  silver* 
ores^  vitreous  copper-ore,  mountain  blue-ore  of  copper,  moat 
bog  iron-ores  (Roien  ei$en$temj,  galena,  compact  lead^ore 
(bleyachweif),  white  and  green  lead-ore,  red  pho^horio  bleada 
(from  Schar&nberg  near  Meissen),  amber,  heavy  spar  in  bara 
fStamgen  9paJt)y  mica,  asbestos,  serpentine,  &c.  ftc. 

''  Fery  iojt  is  applied  to  all  solid  fossils  which  are  not  only 
marked  by  the  knife,  but  upon  which  the  finger-nail  makes 
an  impression.  Of  this  kind  are  most  solid  cinnabars.  ccnr-» 
neated  metals,  or  native  metallic  muriats,  micaceous  bismutb- 
ore,  grey  ore  of  antimony,  most  earthy  cobalt-ores,  f^obalt 
flowers,  oxyd  of  native  arsenk,  realgar,  native  sulphur,  mi- 
neral pitch,  most  pit-coal,  plaster-stone,  glaciet  tiuurue,  talc, 
black  lead,  most  kinds  of  manganese,  steatite  ( Speck  Hekif^ 
amianthus,  chalk,  &c.  &c. 

«'  But  these  difierent  degrees  of  hardness  are  so  apt  to  ap- 
proach each  other,  that  we  find  each  of  them  not  only  of 
many  varieties,  but  very  frequently  observe  fossils  bordering 
upon  two  degrees  of  different  hardness,  which  varyij^  a  little 
from  both,  forms  a  ipedium  between  these  two  degrees.  For 
example,  hard  magnetic  iron-stone  and  opal,  have  nearly  the 
«ame  hardness  with  semi-hard  kupfomikel  and  basalt  ^.semi- 
hard copper  pyrites  and  malachite  approach  the  soft  heavy 
spar  and  white  lead-ore  in  hardness ;  soft  red  silver-ore  and 
9mber  approach  the  very  soft  cinnabar  and  native  sulphur. 
It  becomes  therefore  a  matter  of  importance  to  determine  the 
hardness  of  a  fbssO,  to  indicate  not  the  principal  d^ree  of 
harness  alone  to  which  it  belongs,  but  also  its  relation  with 
known  fossils  of  thie  same  degree,  and  to.  observe  when  a 
fossil  forma  a  medium  between  two  d^^ees.  Thus,  for  ex- 
ample, we  shall  say  that  fahlers,  or  grey  silver-ore,  la  semi* 
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haid,  but  softer  than  copper /oA^ert^  and  hard^  than  copper 
pyrites ;  that  amber  is  soft,  and  fbmw  a  mpdium  between 
aoft  and  very  soft  fossils."* 

Not  to  mention  the  Fractubb,  Fragments,  Lustrej, 
and  Trasspar£nct>  which  are  described  in  the  common 
terms  of  most  systems  of  minendogy,  it  may  be  necessary  to 
add  a  few  words  concerning  the  other  remaining  character- 
iitic,  namely,  the  Wright.  In  this,  as  abeady  mentioned,  Weiglit. 
a  relative  scale  is  proposed,  instead  of  ciphers,  which  seldom 
supply  prompt  er  immediate  ideas,  especially  ^  the  reader 
generally  fonggts  the  tables  prefixed.  The  total  dismission  of 
^phera  serves^  at  the  same  time,  to  render  the  arrangement 
IBore  anifiuiB  and  harmonious.  The  Weight  has  been,  by 
mmay  of  Woner's  disciples,  confounded  with  the  Specific; 
Cnvity,  which  lequiTes  an  operation,  ai^d  does  not  belong  to 
the  external  cbfracters  of  Werner;  while  the  Weight,  with 
•HBe  eaiperienoe,  may  be  estimated,  as  he  says,  by  the  hand. 
Hla  epitheCs,  however,  are  in  this  instance  particularly  indis- 
tinct, being  Fenf  light,  Ligh$»  Rather  heaoy.  Heavy,  Ver% 
heavy.  His  scale  is  also  too  brief,  five  degrees  beii^  neces- 
fary  Cor  the  gems  and  rocks,  and  five  more  for  the  metals. 
For  while  the  qiedfic  gravity  of  platina  is  about  21,  gold  19» 
mIvbt  lOp  ooj^ier  S,  iron  about  7,  and  tin  little  inferior, 
barytes  only  exceeds  4 ;  so  that  there  is  a  wide  transition  from 
the  heariest  stoaes  to  the  metals,  but  not  so  great  to  the  ores. 
To  the  metals,  therefore,  another  scale  should  be  adapted  for 
Qomnion  use*  It  is  hoped  that  the  one  here  proposed  will  be 
foaad  sufficient  for  the  puiposes  of  petralogy ;  and  it  is,  like 
the  other  improvements,  submitted  to  the  discuspiops  and 
oltenitions  of  the  tntelligi^  in  a  science  which  is  quite  new 
and  daity  prpgiewive. 

^  3.  Uemarlu  a«  Werner's  Geogmmf,  er  System  ofRocks^         ' 

From  the  sketch  imparted  by  Daubuisson.to  Brochant, 
and  from  Mr.  Jameson's  Geognosy,  we  are  enabled  to  form  an 

•  Werner,  Ch.  Ext.  p.  272. 
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idea  of  Mr.  Werner's  system  concerning  the  formation  of 
such  parts  of  this  planet,  as  we  can  hope  to  observe,  little 
exceeding  the  three  thousandth  part  of  its  semi-dianieter.     I 
warmly  subscribe  to  the  sentiments  of  admiration  which  are 
paid  to  Mr.  Wemer*s  superior  talents  in  many  branches  of 
mineialogy,  a  science  infinitely  indebted  to  his  industry  and 
sagacity.    I  also  acknowledge  the  truth  of  the  apophtheg'm, 
Natura  fecit  omne8Judices,paucos(trttfices.    Butlregret^  with 
his  most  enlightened  admirers,  that  the  scene  of  his  inquiry 
has  been  too  confined ;  and  that  his  view  of  the  mountains 
of  Saxony  has  not  been  extended  over  the  globe.    After  forty 
years  of  sedulous  obsenation  among  the  Alps,  Saussure,  who 
began  hb  labours  with  a  view  of  forming  a  system,  declares 
that  his  hopes  were  frustrated  j  and  that  he  had  met  with 
such  unaccountable  confusion  that  he  could  not  venture  to 
propose  a  theory.    Yet  Saussure,  to  practical  observations  on 
a  far  superior  scene,  added  the  advantages  of  learning,  and 
mathematical  and  meteorologicsd  science,  which  Mr.  Werner 
unhappily  wants,  and  which  would  have  corrected  and  greatly 
improved  his  speculations. 

After  describing  the  general  appearance  of  the  surface  of 
the  earth,  and  the  efkcts  of  water,  be  proceeds  to  consider 
the  structure  of  rocks,  in  their  minute  parts,  and  in  their 
general  fabric ;  the  latter  chiefly  consisting  of  the  stratified 
structure^  and  that  with  seams^  in  which  last  he  includes 
columnar  basalt.    His  grand  doctrine  of  formations  next 
appears.    When  the  mass  is  uniform,  as  in  granite,  gneiss> 
limestone^  the  formation  is  said  to  be  simple ;  but  when  dis- 
similar masses  occur>  as  of  coal  and  basalt^  it  is  called  com- 
pound.   When  the  formations  consist  of  several  substances 
always  found  together,  though  in  regions  of  different  compo- 
sitions,   they  are  all  called  independent  formations]    but 
when  only  associated,  they  are  call^  subordinate.    The  uni<- 
venal  ftninatiiMis  are  found  all  over  the  globe ;  but  partial  or 
anomalous  formations  are  confined  to  particular  spots.    De- 
Other  terms,  tached  portions  on  the  summits  of  hills  are  called  caps ;  but 
when  a  part  appears  only  on  one  side  of  a  mountain,  it  is 
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moA  to  Ibrm  a  skfeU  Wben  the  niperior  strata  have  the 
mne  direction  with  the  fimdapiental  rock»  they  are  said  to 
he  Goofionns^le  with  it ;  but  when  the  direction  is  diferent^ 
they  are  called  nnconfonnable.  Sometimes  they  are  simply 
Bnconlbnnable,  as  differing  only  in  direction ;  but  when  in 
addition  to  this  they  pass  over  the  terminations  of  the  inferior 
rock,  they  are  said  to  be  unconformable  and  overlying. 
Strata  may  also  be  strait,  form  a  mantle  around  the  inferior 
rock,  cover  its  extremities  in  the  shape  of  a  saddle ;  or. 
When  coDcave,  assume  the  form  of  a  bason  or  a  trouglk 

Conaidexing  Mr.  Jameson's  work  as  notes  taken  during 
Mr.  Werner's  lectures,  it  may  be  assumed  that  this  illustri- 
MIS  minerakigist  then  proceeds  to  consider  the  succession  of 
tlie  different  formations.    Those  rocks  which  are  always 
found  inferior,  sure  QiUed  Primitive  $  and  have  a  crystalline 
appearance,  intimating  a  chemical  solution,  when  the  water 
ftood  veiy  high  over  the  sur&ce  of  the  earth.    The  next 
dass  is  caikd  Transitive ;  which,  though  chiefly  of  chemical 
eompoation,  eadiibits  also  mechanical  sediments  and  petri- 
factions.   The  third  class  consists  of  Stratified  rocks,  styled 
by  Werner  Ploeiz,  signifying  that  they  are  in  flat  or  hori* 
lonEtal  lagen  or  6edff;  a  stratified  rock  implying  that  the 
strata  are  of  one  and  the  same  substance;  while  the  Floeiz, 
or  rodu  in  layers,  often  present  beds  of  dtfierent  substances. 
But  this  distinction  is  not  of  such  utility  or  importance  as  to 
necessitate  the  introduction  of  a  barbarous  word;  and  if 
Uratifitd  be  xu>t  precise,  we  may  use  siraiif  armed  with  Dau- 
hoisBQiu    The  Alluvial  and  Vokanic  rocks  form  the  las( 
djvisions. 

It  is  to  be  r^etted  that  the  examples  and  facts  are  not 
soffidently  numerous,  but  even  the  primitive  rocks  sbem  aU 
to  be  regarded  as  stratified,  except  granite,  which  is  assumed 
as  the  universally  radical  rock.  In  the  Alps,  Saussure  has  oh* 
served  that  the  granite  presents  marks  of  stratification. 
Gneiss  is  also  found  under  primitive  graiute ;  and  Mont  Rosa, 
jieariy  equal  in  height  to  Mont  Blanc,  consists  chiefly  of 
gneiss  and  oth^  stratified  rocks.    After  long  and  diligent 
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iaquiiy,  the  position  tlud  griimie  is  the  unirersdly  radidll 
roek,  would  appear  to  be  rather  an  assumption  founded  oh 
theory,  than  a  lact  supported  by  proo& ;  for  if  we  examine 
the  accounts  of  the  substance?  found  at  the  greatest  depths^ 
in  coal  mines  and  othe^  excavations,  there  is  no  appearance 
of  granite  -,  and  if  laras  ohen  arise  from  a  fast  depth,  a  fact 
how  admitted  from  the  prodigious  extent  of  the  preceding 
earthquakes  and  other  phenomena,  the  chief  substance  is  ircm 
inlxed  with  clay ;  and  the  inineralogical  appearances  tend  to 
confirm  the  oipinion  of  astrofaomers  and  natural  phik)sopheii9^ 
that  the  nucleus  of  this  planet  consists  of  iron  $  which,  eiren 
i^en  natfre,  is  seldom  ibund  unmixed  with  silex,  so  that  if 
any  rock  cah  be  called  fundamental,  it  must  consist  of  sudi 
a  inixture.  It  is  true,  that  granite  itself  presents  such  a 
composition,  as  iron  is  found  in  the  mica,  and  stiU  more  in 
the  sideiite,  whidh  in  the  oldest  granites  often  supplies  Ha 
^ace ;  and  what  is  cWtOj  to  be  regretted,  is  tiie  Wsnt  of 
positiTe  prooft  concerning  the  anteriority  of  granite. 

Warner  proceeds  to  explain  the  eflfects  of  the  gradual  and 

/  slow  diminution  dF  the  primeval  waters,  in  producing  chemi- 

Di^olattons  cal  diflsolutiDiis  fhnn  a  great  height,  UnS  afterwards,  gradual 

and  tedimeiits.  ^ediriients  j  so  that,  according  to  his  theory,  the  shell  of  thia  ■ 

giblfe,  instead  of  presenting  n  ruinous  and  unaccountable 

confVision,  exhibits,  when  viewed  on  a  lai^  scale,  a  negu- 

larit jr  and  harmony,  such  as  are  admired  in  the  other  Works  * 

df  'the  great  Creator. 

Akving  ^hus  briery  expliuned  this  celebrated  theory,  it 
mUst  he  ajdded  that  the  rocks  are  divided  into  various  format 
tions,  which  often  receive  arbitrary  and  unexpected  epithets. 
iThus  die  series  called  the  slate  formation,  is  so  named 
from  the  central  member  slate,  rising  to  mica  slate,  and 
passing  ftom  gneiss  into  granite;  wiiile,  on  the  other  haiiA> 
the  descent  ends  in  coal,  sand,  and  clay.  It  must  strike  etery 
eidightened  observer,  that  such  a  distribution,  instead  of 
IteHng  to  a  just  and  accurate  knowledge  of  rOcks,  aa  they 
occur  in  Afierent  parts  of  the  World,  would  only  form  an 
illustration  of  the  Wennerian  system;  which  may,  in  tha 
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progress  of  diheoverf,  be  found,  Mke  |irecediiig  systems,  to  be 
essentttUy  erroneous*  If  a  woilc  of  pettalogy  weie  there- 
fore founded  upon  this  theory^  it  must  foil  with  it :  and  no 
i¥riter  of  judgement  or  industry  would  choose  to  ride  hit 
labour  upon  sudi  an  uncertain  founda:don.  Nay,  if  the 
theotjr  were  invincible,  the  arrangement  woidd  still  be  im- 
proper for  a  student  of  petralogy  j  who  must  follow  the  best 
mineralogical  authors,  and  arrange  substances  according  to 
tbdr  chemical  compoeitions,  and  other  infolfible  rules  arising 
from  the  -Bcature  and  appearance  of  the  substances  themselves, 
TVliel3ier  they  exist  in  nature  or  in  cabinets.  A  general 
treatise  on  rocks  therefoi^  cannot  be  founded  on  any  theoiy 
of  their  formation^  however  plausible  5  as  the  opinions  of  the 
author  wS  be  biassed  by  that  theory,  and  he  will  be  inclined, 
like  Boflfon,  to  r^ect  or  pass  in  silence  any  substance  which 
inftrferes  with  his  preconceptions.  Thus  jasper  is  totally 
oni&tted  by  Werner,  though  it  form  a  chain  of  mountains  in 
Sfoeria,  of  more  than  a  thousand  miles,  extendhig  even  to 
the  idands  between  that'  region  and  America.  A  disdpTe  of 
WeiMr  is  therefore  embarrassed  when  he  sees  specimens  of 
tucks,  ndt  iSgfosed  fn  a  thecmstkal  sequence^  and,  in  hk 
vindkatStm,  bcAdly  asserts  that  rocks  can  only  be  studied  in 
iuitore,  wliere  the  formations  indicate  the  series  of  substances. 
But  as  AA  argument  would  be  ridiculous  if  applied  to  litho- 
logy,  or  the  knowledge  of  smaH  or  precious  stones,  bo  it  & 
ecftttdly  inapplicable  to  petralogy;  the  distinctions  between 
large  stones  being  as  ceitain,  and  still  more  useful  to  society. 
The  knowled^  of  small  and  precious  stones  has  been  accom- 
panied and  greatly  assisted  by  the  constant  introduction  of 
tkew  denominations,  iHiich  at  present  amount  to  about  two 
huhdMl ;  while  the  rodb  of  Werner  do  not  exceed  sixty, 
iHfeagh  Hhe  disttnctions  between  the  rocks  be  not  only 
ttiore  puuierous,  but  more  t^parent  than  those  between  the 
patasitical  stones.  If  ^e  systems  of  botany  and  zoology 
were  founded  on  progtea^ve  formations.  It  is  evident  that  no 
twoauthon  could  agree  upon  the  links  of  the  chain;  and 
soi^  systems  Ittve  accorAin^y  been  founded  upon  character- 
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fatics  derived  from  their  exterior  forms ;  while,  in  minerBlogf, 
the  forms  of  the  greater  masses  being  casual  and  imcertain, 
recourse  must  be  bad  to  chemical  analysis,  as  well  as  to  exte- 
rior qualities.    But,  in  the  former,  it  is  not  so  much  the 
substances  forming  the  combination,  as  the  mode  or  manner 
of  that  combination,  which  constitutes  the  essential  cliffer* 
ence  among  the  objects  of  minendogical  knowledge ;  for  the 
diamond  is  only  a  modification  of  coal,  and  the  sapphire  of 
day  and  iron  rust.    Hence,  while  the  mode  of  the  chemical 
combination  establishes  the  most  essential  difference^  the 
structure  and  the  aspect  constitute  more  minute  distinctions. 
It  may  also  be  observed,  that  Wemer*s  method  of  (Mstin- 
guishing  rocks,  by  their  formations  and  positions,  seems  at 
variance  with  his  treatise  on  the  external  characters  of  mi- 
nerals, in  which  the  science  is  rightly  founded  on  its  only 
firm  foundations,  those  depending  on  the  characteristics  of 
the  substances,  as  considered  in  themselves.    This  object  was 
perhaps  considered  by  Werner  as  already  accomplished  in  that 
treatise,  and  in  his  lectures  on  Oryctognosy,  or  the  general 
knowledge  of  minerals :  but  the  rocks  form  a  class  so  im- 
portant and  distinct,  that  they  deserved^  separate  considera- 
tion, before  proceeding  to  the  bold  design  of  general  geo- 
gnosy or  geology.    Perhaps  the  experience  and  observations 
of  two  centuries  may  still  be  wanted,  before  such  a  design 
can  be  reasonably  attempted;  and  at  present  the  Huttonian 
system   has  as  many  admirers  as  the  Wemerian,  though 
founded  on  principles  totally  opposite :  but,  in  all  events,  it 
was  necessary  to  begui  with  an  elementary  work,  containing 
all  the  erudition  already  acquired  on  the  subject,  leading  to 
more  clear  and  precise  views,  or  exact  distinctions,  and  a 
Neeesntyof  consequent  increase  of  denominations,  without  which  even 
Hw^nsmcg  and  theory  must  be  embarrassed;  for  at  present  it  is  not  even 
agreed  what  olject  precisely  constitutes  granite,  and  what 
ol^ect  basalt.    All  theories,  however,  tend  to  the  advance* 
ment  of  science,  by  stimulating  inquiry  and  discussion ;  but 
it  is  clear  that  the  theories  must  be  vague,  and  the  contests 
alike  fruitless  and  endless,  till  the  parties  shall  have  agreed 
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upon  the  denominations  and  definitions.  For  what  hope  of  « 
any  reconcilement  of  opinions,  or  any  clear  knowledge,  when 
the  French  persist  at  this  moment  in  regarding  hasalt  as  com- 
pact lava;  while  DolomieUj  the  greatest  of  their  mineral- 
ogists, and  at  the  same  time  a  practical  and  sedulous  observer 
of  Tolcaooes^  has  loudly  declared  that  the  basalt  of  the  an- 
cieiits  is  never  a  voleanic  product  ^ 

Ptetnlogy  therefore,  or  the  knowledge  of  rocks,  must,  like 
the  other  branches  of  mineralogy,  be  studied  in  cabinets  as 
nvdl  as  in  nature ;  and  in  the  substances  themselves,  not  in 
sapinsed  theoreticBl  positions :  for  if  the  student  cannot  dis- 
tiDgoish  a  rock  without  these  adventitious  aids,  which  in  the 
great  variety  of  nature  will  themselves  often  lead  to  false 
conclusions,  he  may  be  pronounced  as  truly  ignorant  of  the 
subject,  as  he  who  cannot  distinguish  gems  without  being 
informed  of  their  countries,  sites,  and  gangarts.  And  this 
would  be  the  more  absurd  as  it  is  self-evident,  as  already  ob« 
served,  that  large  substances  must  present  more  palpable  and 
more  numerous  distinguishing  characteristics  than  the 
minute. 

It  must  also  be  considered  that  Werner,  by  founding  the 
knowWdge  of  rocks  on  a  system  of  geognosy,  has  been  led  by 
juzta-positions,  and  other  acddental  circumstances,  observed 
'     in  the  confined  scale  of  Saxony,  to  diminish  rather  than  to 
^   aikige  the  number  of  denominations ',  the  result  of  which 
\  practice  would  evidently  be  to  obstruct  the  progress  of  the 
t  sdenoe ;  and,  as  he  is  not  Tersed  in  enidition,  his  own  deno- 
minations are  sometimes  undassical,  and  so  vague,  as  to  give 
no  positive  idea  ^  of  which  examples  may  be  found  i»  his 
flinty  slate,  his  slate  porphyry,  and  his  white-stone.    Indeed 
his  new  denan^inations  in  lithology  being  often  founded  on 
colour,  have  been  sometimes  rejected*.    To  institute  new  de- 
nmninations,  it  is  evident  that  erudition  is  necessary;  and 
thb  leads  me  to  observe,  that  the  study  of  preceding  works 

•  Whn  he  dtflM  the  gen»  M  tUkxcNa,  inrtetdof  aigOlice^ 
thcB  with  the  &lse  fjOm  (fock  aystab,  &c.},  which  are  •iUceou. 
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on  the  subject  is  indispensable  to  a  complete  treatise  on  pe* 
tralogy»  which  should  enable  the  student  not  only  to  know 
the  substance,  but  the  denominations  used  by  former  mine- 
ralogists and  traveUers,  and  by  historians^  phikMophers,  and 
poet«,  which  will  not  only  enlai^  his  ideas  but  give  him 
more  accurate  knowledge.    And  as  few  of  the  aciencaes  can 
be  founded  on  personal  observations,  vUa  breois,  org  langa, 
and  the  brevity  of  human  life  will  not  permit  a  petralo^st  to 
pass  forty  years  in  the  Alps  with  Saussure,  thirty  in  Saxony 
with  Werner,  &c.  &c.  he  will  of  course  acquire  infinitely  more 
knowledge  by  the  study  of  their  works,  than  by  any  personal 
observations;   so  that  this  science,  like  all  others^  reaulti 
£rom  accumulated  knowledge. 

These  observations  shall  be  concluded  with  Werner's  ar- 
rangement of  the  rocks. 


Wemei^                                 Class  1.     Primitive  Rocks. 

"^"^^       1  Granite. 
8  Gneiss. 

3  Mica  Slate. 

4  day  Slate. 

5  Primitive  Limestone. 

6  Primitive  Trap. 

7  Serpentine. 

8  Porphyry, 

9  Sienite. 

10  Topaz  Rock. 

11  Quartz  Rock. 

12  Primitive  Flinty  Slate. 

13  Primitive  Gypsum. 

14  White-Stone. 

Class  11.    Trannthot  Rock$. 

1  Transitive  Limestone. 

2  Transitive  Trap. 

3  Grey  Wacke. 

4  Transitive  Flinty  Slate. 

5  Transitive  Gypeum. 

Class  III.     Floetx  or  Stratiform  Rocks. 

1  Old  Bed  Sandstone,   or 

tion. 
8  Fifat,  or   okkat   Fk)ets 
Limestone. 

3  First,    or   oldest   Floets 

Gypsum. 

4  Second,     or     variegated 

Sandstone  Formation. 
6  Second  Fioetz  Gypsum. 
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6  80OOBdKloe(3  lilDMtOIIB. 

T  Thiid  FloeCa  SuuistMie. 

8  Bock  Salt  Formation. 

9  ChaSk  Pbrmation. 

10  Fbetz'HapFormatJoiu 


U  Independent  CM  Form^ 

flition. 
1«  Newest     Floetz     Trap 

Formatioa. 


Clam  IV.    AUnnial  Roek$. 


\Vea!L 

8  Sand  and  GraTeL 

3  lioom. 

4  Bog  Iron  Om 


$  Nageliluh. 

6  Calc-tuflf. 

7  Caic-sinter. 


Class  V.     Volcanic  Rocks. 
Pseud/9  FoUanic  Rocks, , 

I  Bnnit  day.  4  Columnar  Clay  Ironstone. 

9  Ponaelam  Jasper.  5  Foliar,  or  Polislitng  Slate. 

S  fi&rth-Slag. 

TVue  FdUamc  Rocks, 
1  Ejected  Stones  and  Asbea.    i     3  The   Matter   of  muddy 
S  IXfierent  Kinds  of  Lava.      |  Eruptions. 

I  4.  uidmission  of  Iron  as  an  Earth* 

The  admission  of  iron,  not  as  a  metal,  but  as  an  earth, 
may  occasion  some  hesitation ;  and  a  few  preliminary  obser- 
▼atioDs  become  necessary.  Many  eminent  mineralogists  and  i.^*"'^^^ 
gealogista  have  led  the  way  to  this  improvement,  though  ^^"■^■''^•^ 
they  have  not  formally  introduced  it  into  $t  system.  It  may 
be  prtferable  to  adduce  their  testimonies  in  chronological 
Oder. 

linnens  has  thus  expressed  himself,  in  his  brief  and  em- 
phatic language :  "  I  have  sedulously  enquired,  during  my 
nrioos  travels,  into  the  production  of  Atones,  and  have 
lenned  that  it  is  effected  by  precipitation  and  crystallisation  i 
aad  thm  earths  are  deposited,  while  quarts,  fekper,  and  miea 
»e  up.    The  female  earths  ace  impregnated  by  the  mdte 
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salts,  whence  a  more  noble  progeny;  but  many  of  the  latter 
are  derived  from  Iron,  a  Proteus  who  changes  according  to 
Influence  of  the  disposition  of  each  wile.'**    He  thus  insinuates  his  opi- 
iron.        2iion  of  the  wide  influence  of  iron,  a  metal  which  belongs  to 
all  ages  and  formations  >  and  whose  power  is  prodi^ous  and 
perpetual,  even  in  animal  and  vegetable  life.    Bergman  has 
indeed  asserted  a  similar  wide  diffiision  of  gold,  which  has 
escaped  the  more  recent  and  precise  tests  of  chenustiy^  and 
is  now  rather  regarded  as  ima^nary  -,  while  the  most  nume- 
rous and  exact  experiments  more  and  morie  evince  the  uni- 
versality of  iron,  which  drops  even  from  the  atmosphere  as 
the  chief  ingredient  of  what  are  called  meteoric  stones,  and 
supplies  volcanoes  from  the  lowest  abysses  of  the  earth.     Iron, 
the  grandest  of  the  metals,  is  not  only  the  most  vndely  dif- 
fused, but  the  most  useful  to  mankind  in  all  the  stages  of 
society,  and  without  it  civilisation  would  be  unknown ;  as  it 
furnishes  the  spade  and  the  plough  to  the  agricultor,  tools  to 
the  artisan,  the  compass  to  the  mariner,  armour  and  weapons 
to  the  hero,  and  ink  to  the  eternal  theme  of  the  author. 
But  waving  these  considerations,  Linneus  has  thus  suflicienUy 
expressed  his  opinion  of  its  influence  in  the  constitution  of 
rocks  and  stones. 
Cronstedt        Cronstedt,  who  may  be  called  the  grand&ther  of  modem 
mineralogy,  as  Bergman  is  the  fiaither,  had  long  ago  a  &int 
discovery  of  this  truth  j  for  among  his  nine  earths,  several 
of  which  have  since  been  discarded,  he  reckons  Garnet  Earth, 
which,  as  that  substance  is  strongly  impregnated  with  iron, 
Bergman,     can  only  be  the  siderous  earth  here  mentioned.    Bergman 
also,  in  his  Sciagraphia,  which  laid  the  foundations  of  modem 
mineralogy,  especially  reckons  the  ferruginous  among  the  sU 
«  principal  earths,  as  he  includes  the  barytic.    In  his  account 

of  carbonate  of  lime,  he  mentions  that  it  is  seldom  free  from 

•  lithogenetUm  ttuJiose  in  itioeribus  qussm,  dedicique  cam  ftbidvi  Prae- 
dpitadone  et  CiTitaniiatione ;  atque  Tenas  pioitemi,  ud  Qaartsum,  Spatuin| 
Mietrnque,  CDtugeM,  Tenai  femineM  ddn  impregoazi  a  Salibaa  maiculii, 
iadeqiM  pfognasci  Nobilknwi  horam  teio  plurimoa  a  Marts,  FhMeo  mgn 
smt^i»  po  indole  CHJusconqne  coojugis.    Liim,  a  Gmdin,  p.  4. 
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imn,  wfaich  is  faand  eren  in  the  most  trandpaient^  tlie  caka- 

leooB  BpBT  of  loeiand ;  ''  and  it  may  be  said  in  general  tlwt 

aB  mmeralB  contain  tbat  metaL*** 
To  these  eminent  testimonies  may  be  added  Kirmm,  who      Kinraa. 

bas  neaily  approached  to  this  division ;  for>  after  describing 

the  ain^ie  earths,  he  proceeds  as  follows : 

''  Calcei  of  Irtm.    To  these  sim]^  earths  we  must  also 

annex  the  consideration  of  calces  of  iron>  as  tfa^  almost 

ahfnys  accompany  earthy  or  stony  substances^  are  mixed  or 
o«n\nnAd  with  them,  and  aie  the  source  of  many  both  of 
their  estemal  appeamnces  and  internal  properties. 

**  CSdoes  of  iron  are  formed  of  iron,  oomlnned  with  dif- 
Haent  proportions  of  pure  air,  and  frequently  of  water  also, 
and  fixed  air. 

''  One  faondred  parts  metallie  iron  are  capable  of  taking 
np  66  or  70  of  pare  air.  When  100  parts  iron  contain  bat 
40  of  this  air,  the  compound  is  still  mBgnetic."t 

in  another  place,  after  obserting  that  any  earth  which 
forms  less  than  one  twentieth  of  a  compound,  is  seldom  of 
aay  importance,  he  proceeds  to  state  that  calces  of  iron  in- 
fluence in  some  measure  the  properties  of  a  compound,  even 
when  they  do  not  exceed  one  thirty*third  part  of  the  whdi^ 
that  is^  three  in  the  hundred;  and  if  they  be  themselvea 
magnetic,  they  communicate  that  property  to  compounds  of 
widdi  tbey  focm  above  onef  tenth^. 

Ina  later  production,  and  with  more  amf^e  information, 
hepreaents  the  following  remarks.  "  The  proportion  of  the 
diflbeot  materials  contained  in  the  chaotic  fluid  to  each 
otlier>  may  be  supposed  upon  the  whole  nearly  the  same  as 
tiiatwhid&tiiey  at  present  bear  to  each  other;  thesiliceous 
earth  lieing  by  for  the  most  copknis ;  next  to  that,  the  fer- 

•  Ft-  tr.  17»,  i.  170.  ii.  a7S. 

t  BiSn.  1.  17.    Calces  were  poirden,  now  called  csjds.    Hionuon,  i.  I3j|. 

t  Ibw  pu  48.  In  hifl  tretttse  on  the  Magnet  (Mem.  R.  I.  A.  vi.)^  Mr.  Kir- 
viB  H|s  Hat  mm  abounds  in  all  muieials,  fiom  9  to  35,  but  at  a  nedlum  6. 
Dib  ^obe,  he  adds,  is  4.5  heavier  than  water;  and,  p.  169,  thinks  the  eeBln 
irao;  and  afterwuda  calls 'it  a  gfettmi^netyui  which  HaOycolnddei. 
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Yiigtaoufi;  Uien  (km  BTfpXkMom/OA  had  cakaraousi  hMy^  tite 
niigtifwiiiD,  bar)Ftia>  6coUish>  and  Jaigooic,  id  the  ordbr  m 
which  they  are  named;  the  nietiHic  flubettoooft  (tKOtpt  ircm) 
ntast  sparingly."  AfUr  euch  iUnatrbus  autb6n#  it  ie  msaxceky 
npxoBuj  to  mention  the  simUar  ideas  of  LAineUierie*. 

Dolomiea.        In  his  celebrate  BoeoMdr  on  rocks,  Doknaiea  obsennao  tbttt 
they  are  chiefly  eompoeed  of  lour  principal  earthy  to  which 
may  be  joined  iron,  or  the  earth  which  produces  it :  mad  he 
adds  that,  in  this  memoir,  ''he  never  considen  iraa  undor 
.the  nktaon  of  its  metallic  properties^  but  as  a  nm^  6arth, 
susceptible  of  the  same  kiadi  of  oombiBation  as  the  ikbac 
^meiiitary  earths/*!    Iti  his  theoTf,  Dolomieu  supposes  that 
thfe  pradpitntion  of  the  principal  earths  took  pkoe  in  the  Sol- 
lowing  order :  the  siliceous,  the  aigillaceous,  the  mUgncsiaD ; 
oontemponory  with  which  two  last,  was  that  of  the  fera- 
gtlious,  or,  as  it  is  here  denominated  from  the  Qrock^  aid^- 
nms;  andl|istofalltbeCslGartaus)* 

In  the  continuation  of  this  memoir  he  Considora  the  ag- 
gregation of  the  five  ^ocipal  aaths,<estimated  aoootfduig  to 
its  comparative  forces  to  be  in  the  following  amiDgeaieQt : 
aihoeous,  argillaceous,  fmruginous,  cakareous,  and  nmgnt^ 
miL  He  remarks,  ad  a  singularity  in  the  fenruginoua  earthy 
thii  it  often  lends  more  hardness  and  solidity  to  msssm 
where  it  is  simply  mingled,  than  it  can  acquire  when  it  is  in 
a  state  of  purity.  He  aftenvarda  proceeds  to  various  ohsei  far 
tkxB  on  the  foiroe  of  adhesioii  of  these  five  principal  earths, 
and  gives  a  table  to  illttstrate  this  quality. 

Pftava.  Patrin,  who  often  kxAa  iqpon  nature  with  an  origin^  sod 

inquisitive  eye,  has  introduced  manjr  iUustratioiis  of  the  ne» 
cBBsity  of  the  skktmu  divisioB*  Among  the  primilive  sdMSti 
he  enumtrates  «<  Ferruginous  Sbt^  Thil  sfeto  is  chieii^ 
composed  of  indurated  clay,  abundantly  mixed  with  Qzyd  of 
Iron,  either  black  or  brown,  but  ^metimes  yeUofMr  or  red, 

*  Theorie  de  la  Teire,  Tome  i.  p*  435.  Tatae  tf .  p.  43,  &e. 
f  Joum.  de  PhTiique,  Tome  39,  for  1791,  p*  374. 
:  lb.  88S. 
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wiA  a  liUie  quatz,  and  a  considemUe  portion  of  mica^ 
TUi  rodi  Ib  one  of  the  most  coaaoxm  in  the  aoitbem  ooun* 
tTMB,  wliefe  inn  is  sangolaiijr  abundant  The  eastern  aide  of 
the  Unl  moufcains,  lor  an  extent  of  about  five  hundred 
leagues,  from northto aoiith,  k ahnoat endreljr con^Naed of 
IL**  He  allerwarda  obaerres,  that  in  Siberia  many  moon- 
taina  are  cnuposed  of  trap  or  basalt^  "  containing  maasea  or 
rana  of  granite;  while  the  granitic  mountains  often  contain 
veina  and  maaaea  of  tmp  or  hornblende.*'*  TUs  last  obaer* 
madden  may  be  uttiTefaally  extended;  and  evinces  tlvitsideritc^ 
and  even  trap  or  basaltin,  is  at  least  aa  ancient  as  graaitOj 
which  has  hitherto  been  gratuitously  admitted  aa  the  moat 
aneien^  of  all  the  rocks.  He  also  adds^  that  he  baa  aeen 
hijge  mwmfains  of  honriilende,  or  aiderite^  in  the  Altaian 


In  treating  of  iron,  Patrin  ofaaervea  that  the  veins  or  beds 
of  iron  ore,  are  constantly  paraUd  to  the  beda  of  the  rock^ 
fdddi  in  the  primitiTe  mountains  are  often  vertical^  and 
seem  from  the  first  to  have  formed  an  integral  part  of  the 
mountain  viluch  contains  them  $  whence  Buifon  has  called 
ttem  primordial  mines;  whifet  the  Teins  of  other  metala 
almost  aJwaya  intersect  these  beda  under  diffeient  angles 
aometimes  even  at  ri^  angles,  and  evident)^  appear  to  Jbaivv 
been  of  a  fonnation  posterior  to  6iat  of  the  rock.  He  prop 
ceeds  to  observe  that  the  mnantam  of  Bhgodat,  qn  tba 
eastern  aUe  of  the  chedn  of  iJia],  conaists  of  thick  beds  of 
inm,  aeparated  by  others  of  abbe  and  a  kind  of  trapw  Im 
dnt  of  Ketknimr,  in  ib»  aame  tpBotteat,  Uie  oekbrated  m^g*' 
nets  are  mixed  wUh  a  quantity  of  gree^^h  aiderite  in  amaU 
spots,  and  extremely  resplendent  when  the  atnne  is  polished 
In  the  Altaian  chain,  veitacal  beds  of  an  ochry  slate  alternate 
wiHi  oampact  beds  of  biack  iron  ore.  The  primordial  beds 
are  chiefly  composed  of  black  iron,ore^  often  magnetk:;  the 
stroogeat  magnets  of  Siberia  being  those  which  present  la- 
nunar  parts,  sometimes  of  iron>  sometimes  of  hornblende  or 

•  Min.  1.  lao,  J97.  t  W>«  *«•• 
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serpentine.  The  nucleus  of  the  earthy  as  he  observes,  miist 
be  chiefly  femiginous,  as  is  not  only  announced  by  the  gene- 
ral phenomena  of  magnetism^  but  by  the  observations  and 
experiments  of  Maskelyne  and  Cavendish,  which  show  that 
the  specific  weight  doubles  that  of  rock  ciystal*. 

In  his  mineralogy,  P^trin  begins  with  a  description  of  the 
primitive  rocks,  which  he  introduces  by  that  of  the  chief 
substances  of  which  they  are  composed,   namely,  quartz, 
felspar,  mica,  and  schorL    This  last  term  is  generally  used 
by  the  French  geologists  for  siderite  or  hornblende.   "  Oltei^** 
*     says  Patrin,  '*  it  forms  considerable  masses  of  rock,  and 
even  entire  mountains.    When  the  schorl-rock  presents  a 
distinct  laminar  texture,  it  is  called  hornblende ;  when  the 
texture  is  of  an  earthy  appearance,  it  is  named  Cbmeeae.'* 
Thb  last  word  is  often  lued  by  the  French  for  baaaltin. 
Thus,  in  the  opinion  of  this  great  observer,  who  has  passed 
many  years  in  the  mountains  of  Siberia,  schorl  or  horn- 
blende, composed  of  siderous  earthy  is  as  primitive  ad  any  of 
the  rocksf. 
MaguetinD.       But  while  these  great  geologists  admit  the  ferruginous  or 
siderous  among  the  principal  earths,  they  seem  never  to  have 
connected  this  idea  with  that  of  most  writers  on  magnetism; 
who,  in  order  to  explain  that  phenomenon,  are  forced  to 
admit  that  the  nucleus  of  this  our  planet  is  a  mass  of  iron : 
and  as,  according  to  all  theories,  the  substance  which  is 
nearest  the  centre  must  be  the  most  ancient,  of  course  the 
siderous  earth  must  often  partake  of  this  antiquity;  and  in- 
stead of  ranking  it^  with  Dobmieu,  in  the  third  or  fourth 
succession,  it  may  he  more  properly  classed  in  the  first*    In 
the  mica  of  granite,  and  often  in  the  fekpar,  and  even  in  the 
quartz,  a  portion  of  iron  is  discoverable :  and  basalt,  which 
contains  a  large  portion  of  iron,  is  sometimes  intermixed 


*  Min.  V.  11,  48,  041.  The  moantaiiu  of  SeUiiga,  be  1171,  are  chiefly  of 
lionMchiefier  and  hornblende.  -  * 

t  Siderite  and  fcbori  shoot  acron  quartz  and  feiapar,  to  are  more  tecitnt: 
m  tiderita  and  batalt  intenect  gianitc. 
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iMi  primeval  gnuute*.  In  tlie  other  most  ancient  roeka, 
paiticniarly  those  of  hornblende  or  siderite^  iron  ako  abonndsi 
as  it  does  ill  jaaper,  common  slate,  trap,  serpentine,  and  the 
oUest  anndstone. 

It  may  be  necessary,  however,  to  introdnce  a  distinction 
between  the  Siderous  Earth  and  metallic  iron,  wliich  must 
depend  upon  the  proportion  to  be  Ibund  in  various  substances. 
Aa  the' alkaline  earths,  though  they  yield  metals,  will  scarcely 
by  any  imnevslogist  be  classed  among  metallic  substances;  so 
SaderauftEaith,  though  it  yield  iro<i,may  be  admitted  among 
tlhe  other  prindpal  substances  of  that  class.  Infiu:t,  as  the  Dr.Dafy^ 
veeent  discoferies  of  Dr.  Davy  evince  that  the  alkaline  earths,  diMovtnes. 
that  10  the  calcareous,  magnesian,  bary tic,  strontianic,  are  of 
a  metallic  nature  or  yield  peculiar  metals,  while  he  suspects 
the  other  earths  to  be  in  the  like  predicament  (as  the  sili- 
ceous has  nnce  proved),  it  would  be  absurd  to  reject  iron  as 
an  earth,  merely  because  it  yields  a  metal. 

It  has  already  been  seen  that  the  presence  of  this  earth.  Power  of  iroa. 
even  in  a  small  quantity,  is  so  powerful  as  greatly  to  aflfect 
the  compound ;  and,  by  altering  the  quality  of  its  mode, 
efen  to  ehange  its  substance  and  denomination.  Among 
many  examples  may  be  mentioned  the  hyalite  of  Dauphiny, 
which  only  contains  10  of  iron  in  100,  yet  the  form  or  the 
oytfals  is  that  of  the  iron  ore  of  Elba.  Many  mineral  sub- 
itmcffs  receive  their  denominations,  not  from  the  abundance, 
but  from  the  influence  of  particular  earths }  for  the  greater 
part  of  the  argillaceous  and  talcoos  rocks  contain  two  thirds 
or  thvee  quarters  of  sikxj  so  that  if  the  abundance  alone 
wsee  vqgankd,  two  of  the  chief  denominations  of  the  mi^ 
nenl  Idngdom  would  be  rejected.  In  mai^  instances,  the 
omgy  of  one  ingredient  has  fiur  more  force  than  the  abun- 
of  another.  An  able  chemist,  after  discussing  some 
of  this  kind,  thus  proceeds:  ''These  drcum- 
no  doubt  arise  fkom  the  modes  of  chemical  analysis 


*  Ihi  gaaitt  of  the  Hvtz  tftn  afiecu  tht  Magnet.    Jam.  Min.  Sc.  Iflct, 
p.  6s. 
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he&Dg  fet  imperioet ;  and  puttioularly  from  oar  bcoog  still 
fJmoBt  whoBjr  igoDnuit  of  what  determines  the  propeities  of 
ooBopoundi  80  complicated  as  rnkmnaiB  generally  are.  All  the 
ingredients  are  not  to  be  r^arded  as  equally  eneigeHc,  or  as 
in  the  same  propordtm  oontriiiating  to  tte  peculiar  oonstitu- 
'  tion  of  a  compoond^  and  if  one,  wlMk  m  its  relatkm  to 
others  is  compantzrely  feeUe  in  its  action^  be  present  la 
laige  proportion,  it  leads  to  erroneous  oondusions,  when>  in 
detennining  composition,  we  attend  merely  to  the  reltttire 
quantities  of  the  principles,  without  attending  to  their  rela- 
tive enetgies.  This  has  been  generdly  hitheito  done;  and 
among  the  eartiiy  fossils,  the  predominating  principle  baa 
always  been  regaiided  as  that  mbkh  is  present  in  largest  pro- 
portion, though  the  revene  is  probably  fiequently  juat.*** 

§  5.  Miscellaneous  Observations. 

This  mtroduction  shall  be  closed  witii  some  nusceilaneous 
remarks,  whidi  may  not  be  found  unusefol  for  the  previous 
consideration  of  the  reader. 
The  science  A  grand  cause,  as  elsewhere  obs^red,  of  the  slow  progress 
too  eaLtensiTe.  ^  mineralogy,  when  compared  with  other  parts  of  natural 
history,  is  that  it  is  too  wide  for  the  labours  of  one  man ; 
whence  some  important  parts  have  remained  uneultif«tod, 
while  others^  olften  oonqparatiTely  minute,  have  been  djamased 
with  great  care  and  anxiety,  acoording  to  the  peculiar  atudies 
and  inclinations  of  the  acpversl  antbors.  Tiie  progress  of 
aoology  and  botany  has  been  greatly  assisted  by  the  pnliia»- 
tion  of  detadied  works  upon  several  divisions;  and  even  the 
viosses  and  ficbens  have  been  found  sdBcient  for  one  nan% 
aittention,  in  tihe  brevity  of  human  existence.    Recent  authors 

*  Mmaf*  Chemi9ti7,  iu-  7*  He  htd  whmAj  nud,  p.  5,  "  «adi  Anfh 
«0h  gid^  i«i  Dtiiie  to  tn  Onln,  ukidv  idiidi  ins  SRM|09d  die  ^bMib  in 
which  it »  prtdommanif  or  to  which  it  givet  a  pndommUhig  character*'  And, 
•o  BeigouLD,  the  £ither  of  modem  mineralogj,  in  the  pre&ce  to  his  Sdagra" 
ptuOf  17S3 :  *<  I  here  derifod  the gefimi  fiom  the  dominant  principle;  md  the 
^pecJet  from  the  ditene  mixturet.'' 
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apm  these  tiro  kiagpdoiiis  bfsn  h«Bce  been  eaaUed  to  gl«& 
the  mtmt  intcieitiiig  toptcB,  and  to  fbntt  genenl  oonfiihtiom 
of  greit  merit  and  accuncy*  For  «s  vUa  bren$t  an  hnga, 
wtt  the  axiom  of  HippodimtBi^  who  compiled  his  daiakal  pn>- 
ductiona  on  medicine  from  caaes  preserved  in  the  tmapkib,  so 
in  all  the  other  emnoee,  the  mere  obeervatioos  of  one  man 
win  not  constitute  a  acienoe  or  a  ayatem*  Saunure  peaaed 
forty  yeaia  amongst  the.Alpsj  and  if  the  yeais  oonaumed  by 
other  traTelkrs  and  authors,  whose  works  have  been  uaed  in 
tha  |^f«aent  ooaapiatioiiU  were  oompiited^  they  might  aio^unt 
to  n  thnnaand ;  a  period  belonging  to  nature  and  adeace^ 
fafot  not  to  man.  Hence  the  vlHSStj  of  genoal  ayatems  or  utifity  of 
coa^ulatiDaa,  which,  by  cOmbinii^  in  one  view  the  obaarvar*  compibtkna. 
tiona  of  practiGal  or  adentific  predeeeoaon,  not  only  by  ooUa- 
titfn  and  etiaion  render  them  more  fntelligible,  but  ascertain 
the  progreaa  attained  by  any  scftOBce)  ao  that  future  dihgenoe 
may  not  be  wasted  in  the  investigation  of  aul:|jects  already 
ittnstmted^  but  be  direeted  to  such  parte  as  remain  unculti- 
vated and  obscure.  In  thia  also^  as  in  the  other  sciences, 
more  genioa  is  reqiuired  to  build  a  aystem,  than  to  make 
obsefvatidna.    In  the  latter^  Newton  muatyieki  to  HeoracheL 

As  the  atddy  of  mineralpgy  commenced  ijq;ion  principlea  Petmlojiry  dif- 
afterwarda  tend  to  be  inadequate  and  eiToneouB;  ao»  by  a     ^i^| 


*  ttality,  the  atndy  of  rocka  has  been  confounded  vrith 
:  is  called  geology,  or  the  doctrine  ef  the  conatitation  of 
tMs  ^obe^  wUdi  rather  bekmgs  to  natural  pfaikaOpliy* 
Frtmkgy,  Mke  ]ithok)gy>  or.metallogy,  ia  a  acien<|p  which 
iMist  be  studied  by  the  geofegist ;  but  a  theoiy  of  the  earth 
u^  as  well  be  studied  in  a  pabfak,  as  in  a  rock;  and  ihe 
Ml^aeted  fhdns,  aa  being  nearer  the  centre  of  the  earthy 
:  aflbid  nmte  lOpica  than  the  kfty  rocks  and  the  moon* 
There  ia  no  rasiMm,  therefore,  partieohriy  to  qannest 
pctndqgy  With  geekgy^  or  what  aome  cbU  geognoay :  audit 
Mdd  be  alike  dbaurd  and  useksi  if  a  lock  oonM  not  be 
dnani  withoitt  a  diaswtatimi  to  chtermine  its  antiquity. 
Ikftukmji^mm  be  peroelfed  why  Werner  shonU  regard 


little  tonn. 
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empirical  <ihai«cters  as  the  chief  in  regard  to  the  rocks, 
while  he  justly  considers  them  as  the  last  and  meanest  ia  the 
consideation  of  other  mineral  substances.    Here,  as  in  other 
provinces  of  the  mineral  kingdom,  there  is  no  inllBillible 
guide  but  Chemistry ;  upon  which  akme  a  rational  and  dura* 
ble  system  can  be  founded.    And  if,  as  some  few  suppose, 
diemical  operations  lead  us  to  educts  instead  of  products, 
the  difference  remains  the  same,  and  the  distinctions  equally 
dear. 
JPutiii^of       Yet  some  ingenious  men,  who  have  made  a  tour  of  a  few 
hundred  miles,  ssjgke  to  the  study  of  geology,  and  speak  of 
their  obseryations  with  all  the  pr^  of  ignorance,  and  all  the 
'vaunts  of  enterprise ;  while  one  dmple  perusal  of  Saussure's 
work  would  teach  them  tliat  they  knew  nothing.     In  the 
momentary  duration  of  human  life,  as  man  writes  with  his 
hand  on  the  table  and  his  foot  in  the  grave,  infinitely  more 
knowing  must  be  acquired  by  the  study  of  former  authors, 
than  by  trifling  observations,  which  would  probably  not  even 
have  been  made  if  the  fugitive  traveller  had  previously  studied 
the  aulgect,  or  had  even  once  revisijbed  the  spot,  as  Fenara 
has  observed  of  Dokmueu.    While  an  author  in  his  cabinet 
studies  the  whole  globe,  and  the  coUective  kboure  of  two 
tliousand  years,  these  little  journeys  only  impress  him  as 
puerile  excursionB;  and,  in  conversation,  he  regrets  to  find 
the  smallest  tourists  the  greatest  boasters.    Da  Costa  has 
lUustrated  this  truth  by  a  ludicrous  story :  Dr.  Meara,  having 
the  greatest  respect  for  his  own  abilities,  and  r^aiding  his 
own  discoveries  with  much  admiration,  was  travelling  on 
Landsdown  near  Bath,  when  he  observed  a  land  of  chalk,  of 
quite  a  new  species  if  not  genus,  being  of  a  white  colour, 
remarkably  pure,  but  above  all  very  hot  in  the  month;  and 
in  consequence  he  wrote  a  dissertatkm  to  prove  that  this 
chalk  alone  was  the  bug  investigated  cause  of  the  heat  of  the 
Bath  waters.    Tins  cdebrated  discovery  has  passed  into  the 
last  editbn  of  the  valuable  minerakgy  of  Wallerius,  who 
even  quotes  Da  Costa  as  his  authority  for  this  new  chalk. 
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tboogii  that  patknt  writer  had  only  mentioned  it,  to  infarni 
bis  readers  that  it  wbs  ttnalacked  lime,  which  had  feUea  from 
a  broken  cart. 

Such  tooristfl,  while  they  have  themsehres  Beea  as  little  as  ^^7  of  rocks, 
they  have  read^  are  as  loud  as  Dr.  Meara  in  their  assertions 
that  rocks  can  only  be  studied  in  nature ;  wliilej  in  &ct,  it  is 
as  impossible  to  discern  rocks  horn  natoie  akme,  as  from 
books  ak>ne.  Tlie  one  most  asset  the  other.  The  vague- 
ness  of  ideas  in  the  works  of  Dolomien  and  Fai\|as,  and 
many  oCher  obeenrers,  is  such  that  nothing  can  be  learned. 
Bat  bow  distingiudi  rocks,  or  acquire  accurate  knowledge.  Necessity  of 
firom  works  of  which  the  authon  cannot  distinguisii  a  granite  ^^^tm.^^ 
fitnn  a  patpbyry,  &c  ?  If,  in  zoology,  a  horse  was  called  a 
lion  by  one  writer,  a  tiger  by  another,  a  leopard  by  a  third, 
and  apanther  by  a  fourth,  what  knowledge  could  be  acquired? 
or  i^  in  botany,  the  rose  of  one  author  was  the  lily  of  an- 
other,  while  others  styled  it  by  a  hundred  diflerent  names  ? 
While  Bnfibn  and  his  disciples  speak  with  contempt  of  nomen^ 
dature,  they  m^t  as  well  tell  us  that  in  civil  history  the 
actions  of  toaxpey  might  be  ascribed  to-Caesar,  and  those  of 
Anthony  to  Cleopatra,  for  of  what  consequence  are  names  ? 
Samsure,  with  his  usual  ju«i|gement,  pursued  a  very  diflerent 
course ;  and  the  most  laborious  parts  of  his  work  are  efu 
dently  those  in  which  he  attempts  to  establish  a  precise 
nouMaidatise.  It  may  siMy  be  asserted  that  the  science  can 
have  no  fonndatk>n  titt  a  precise  and  rich  nomenclature  be 
estabttshed  -,  and  that  till  then  it  will  remahi  a  chaos,  and 
not  a  world. 

Hie  student  of  rocks  must  therefore  begin  with  a  precise 
nomendatuie,  as  otherwise  his  observations  cannot  be  of  the 
anaDest  utility.  If  he  mean  to  purftue  this  study,  he  may 
also  find  it  more  interesting  to  pass  from  this  arid  sul^eet 
to  the  beauties  of  crystallisation  and  the  metals  i  and  thus 
firom  great  and  general  ideas  descend  to  minute.  The 
student  of  zoology  would  scarcely  begin  with  entomology. 
But  even  among  the  authors  of  mineralogy  there  are  ore  and 
dross :  and  who  would  believe  that  an  hundred  authors  have 


xifi  urntODVCTfoy. 

Ikllen  into  the  groaseBt  erron  ooncerning  opiate,  &c.  because 
tliey  neglected  to  consult  the  ariginal  passages  ? 

Apology  for        In  the  present  work,  it  is  hoped  that  the  want  of  attention, 
^  care,  or  kboiir,  will  not  be  accused..  The  author  has  sedu- 

lously en^loyed  the  intervals  of  ten  years  in  this  production, 
particularly  three  which  he  passed  at  Pkris,  where  he  had 
constant  opportunitiea  of  seeing  the  nx)6t  opulent  cabinets, 
and  of  convening  with  men  eminent  in  the  science,  as 
Piitrin,Gil1et  Lanmoi^t,  Daubuisson,  and  othem  -,  not  to  men- 
tion interviews  with  Haiiy,  and  with  Wem«r  during  his  short 
stay  in  that  capital.  It  was  resumed  at  intervals  of  other 
studies,  the  change  of  labour  being  itself  an  amusement. 
He  hopes  the  work  may  at  least  aspire  to  the  humble  praise 
of  utility,  the  duef  aim  of  his  labours :  ierar  dum  prosim. 
In  the  pvefiue  to  his  grand  treasure  of  ancient  knowledge, 

(^  Pliny  has  observed  that  it  is  laudable  to  mention  the  authors 

by  whose  works  yon  profit.  Not  contented  with  ttBd  leftV" 
•noes,  the  author  has  often  adduced  the  original  passages, 
not  only  for  the  sake  of  greater  accuracy,  but  to  save  the 
reader  the  trouble  aad  expense  of  consulting  many  works, 
which  perhaps  contain  only  a  lew  pages  on  this  particular 
sulQect,  which  has  hi^MTto  been  treated  as  a  mere  appendage 
to  mineralogy.  There  are  alM  numerous  extracts  (tf  great 
vahie,  from  works  in  fiofeign  languages,  of  which,  from 
their  nature,  the  £n^h  reader  ean  scaroely  ever  expect  to 
see  eomfi^tje  tramlaiium.  i  iit^t^  (.xuiilI^  will,  it  is  hoped, 
fimn^the  variety  of  the  style,  throw  some  flowers  over  a  tub* 
ject  proverbially  barren  -,  while  the  expressions  of  the  ob* 
'era  themselves,  in  the  semaXiom  mdng  fmm  grand  phe- 
sometimes  enUven  the  subject  wltli  sumewhat  of  a 
dmmatic  interest.  It  rnuet  aUo  be  rcmembcre<U  that  amsaic 
18  even  more  difficult  tlian  piintin^>  and  of  mcomparably 
longer  duration.  Some  regard  it  as  a  maxim  hi  literatnre, 
that  a  book  should  be  as  complete  in  it&cif  a^  |>o^Ue ;  and  a 
reference  to  a  work,  which  he  can  neither  procure  nor  read, 
iPCNiU  contribute  littk  to  the  instffttctkm  of  the  Ifltfner.  Tht 
ctedid  will  likewise  oonsider  the  entire  novelty  of  the  plan; 
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wb]ch>  while  it  required  a  minute  attention  to  the  congruity 
of  the  parts,  must  a]so>  like  a  new  road,  lead  to  mistakes 
and  deviations,  perhaps  more  numerous  than  tl^e  author  can 
coDceiTe ;  and  which,  if  pointed  out  with  benevolence,  he 
wiO  be  ever  ready  to  correct  with  gratitude.  **  Those  who 
bate  gone  before  us,"  says  an  ancient  classic,  **  have  done 
much,  but  they  have  not  finished  -,  much  labour  still  remains^ 
and  much  wHl  remain ;  nor  will  an  occasion  be  wanting  of 
adding  somewhat  even  to  authors  who  shall  be  bom  after  a 
thoasand  ages.*** 


*  Snt  BoltiuB  illi  cgerant,  qui  ante  not  (bennit,  ted  bob  ptfcgenrnt  i 
■altni  adboe  ftsat  opens,  multumquc  rotabtV  mc  ulli  nato  poft  miUf 
tnk  pnedadetir  oecatto  aliquid  •^jicitadL    Siifici. 
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P.  SI,  Note.    Comiiere  Femra*B  acooimta  in  Dom.  XII. 
85j  Note.    Verd  d'oeOlet  may  be  the  peculiar  light  sea 
green  of  the  grass,  or  leaves^  of  some  pinks  or  car- 
nations. 
98,  L  15.    For  Eisenthom,  read  Eisenthon. 
10^  I  21.    The  analysis  of  Slate  and  Mica  Slate,  by  Dau- 
^buisfion^  is  in  the  Joum.  de  Ph.  Juio  1809. 

Silez 48,  6 

ArgU 23,  5 

Magnesia • 1,  6 

Peroxyd  of  Iron 11,  3 

Ozydated  Manganese.... 5 

Fbtash 4,  7 

Carbon o,  3 

Sulphur 0,  1 

Water  and  VoUitiles 7,  6  . 

98,    2 
Loss 1,    8 

100. 
This  he  oompares^  with  Klaproth's  analysis  of  Mica, 
which  yielded,  SUex  47,  Ai^l  20,  Oxyd  of  Iron  15, 
of  Manganese  2,  Potash  15. 
137.  CoL  Imrie  (Tr.  Wem.  So&  i.  454),  says,  the  ghitenite 
near  StonehaTen  consists  of  pebbles  of  quartz  and 
porphyry,  with  some  of  jasper,  hornblende,  horn- 
atone,  cemented  by  a  reddish  brown  ferruginous 
day,  mixed  with  minute  particles  of  quartz  and 
|iiica>  but  which  only  fills  the  intervals.    At  Oban 
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the  cement  appears  a  blackish  grey  indurated  sand, 
composed  of  aipl,  fine  sand,  black  6x3rd  of  iron, 
and  18  slightly  coherent.  It^is  singolar  that  this 
glutenite  is  yertical  on  the  £.  and  horizontal  on 
theW. 
P.  165,  Note.  The  Black  Forefi  Mountains  form  another 
example. 

167,  ^ote.    Fbr  ava,  read  lava.  . 

374,  Note.    For  Voyage,  read  Journey. 

845,  1.  8.    jR^  Marbois,  read  Marbore. 


VOL.  11. 

64.    Compare  the  sites  of  Miagite  in  the  Appendix. 

100,  1.  8.    Far  resemble  to,  read  resemble. 

881,  1. 8.  For  Rdy.  read  Roz.  that  is,  the  Joum.  de  Ph. 
by  Roziere. 

867-  The  following  account  of  the  fell  of  Boeenbeig  may 
not  be  unacceptable. 

"  On  the  8d  September,  1806,  at  five  in  the  evening,  the 
Knippenouhl  Rock,  which  formed  the  summit  of  Mount  Bo* 
aenberg,  was  on  a  sudden  detached  from  its  situation ;  and  at 
the  same  time  part  of  the  mountain,  of  several  feet  thick,  on 
the  western  side,  and  about  880  feet  thick  on  the  east  side, 
gave  way,  and  fell  into  the  vaOey  which  separates  the  lake  of 
2iUg  fnjm  that  of  Lauwertz.  One  part  of  the  mountain  fell 
into  the  lake  of  Lauwertz,  which  caused  such  an  agitation  in 
the  watera  of  the  lake,  that  they  overthrew  a  number  of 
honsesy  d^pels,  gtuVi^  &Cfw  alPQg.  the  southern  shore.  Up- 
wards of  one  thousand  jwrsonB  were  the  victiiti$  of  this  cala- 
mity. A  society  of  thirte^q  traveller^  were  on  the  roadfinim 
4rth  to  SQhwi^:^^eJ|yirho  walked  first,  perished  theother 
p^ir  escaq^  lA.this  coi)vi^bkm. enormous  pieces  of  rock 
were  carried  through,  the  ^r  to  prodigious  distances.  The 
W^  of  Lauwertz  ba^.iofit^hoye  a  quarter  of  its  extent  That 
i|£^  pkiii  whtph  wbs;n>  bfiautiful«  now  presents  a  mountain 
of  near  one  hundred  feet  in  height,  a  league  and  a  half  in 


GOEHBCTIOMS   AND   ADDITIONS. 

length*  and  as  much  in  hreadth.    The  villages  of  Goldau 
and  Rothen,  consLsting  of  one  hundred  and  fifteen  houses ; 
that  of  Busingenj  of  one  hundred  and  twenty-six  |  and  that 
of  Kuslock^  have  totally  disappeared.    Of  Lauwertz^  which 
bst  twenty-five  houses^  there  remain  ten  buildings^  all  much 
damaged.    Twenty  years  since  general  Ffyfkr  predicted  this 
catastrophe,  from  the  knowledge  that  he  had  of  the  nature  of 
the  mountain.   A  professor  of  Schwitz  sai(^>  that  above  Spiets- 
flea  vras  a  sea  of  water,  which  had  undermined  the  rock  for 
several  years,  and  that  below  there  was  a  cavern  of  great 
depth,  where  the  waters  were  engulphed.    The  quantity  of 
water  which  has  fellen  during  the  preceding  years  has  hastened 
this  catastrophe,  and  the  rains  of  some  weeks  past  have  de- 
cided it    On  the  10th  eight  hundred  persons  were  employed 
in  digging  for  the  bodies  of  those  who  were  destroyed  by  the 
fidling  of  the  mountain  at  Schwitz.    In  forming  a  channel  to 
draw  off  the  waters,  between  thirty  and  forty  labourers  were 
swallowed  up  by  a  torrent  of  muddy  water,  which  broke  in 
upon  them  suddenly.**  * 

Besides  the  plates  and  description  published  at  Fans,  there 
tie  three  large  views  drawn  and  engraved  by  Wiebel,  a  Swiss 
artist,  which  the  author  lue  seen.    The  eikct  is  not  that  of  a 
&Den  diff,  as  in  granitic  mountains,  but  that  of  masses  of 
rock,  detached  and  thrown  down  a  gentle  declivity,  with  such 
impetus  as  to  overwhelm  eveiy  obstacle,  and  spread  to  an 
amazing  distance. 
P.  306,  L5.    For  tu&,  read  tufo. 
401,  L  16.    For  Production,  read  Productions. 
4S8,  Marguudindicatwn.  For  Former  roeks,  read  Forms 
rocks. 

*  Animal  Beg.  1S06«  p.  44S. 
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SIDEOEA,  SIDEROUS  EARTH. 

The  name  sidegea^  as  not  unusual  in 
compounded  words,  is  abbreviated  from 
two  Greek  terms,  signifying  iron  and  earth. 
The  reasons  for  the  introduction  of  this 
grand  division,  adopted  in  substance  by 
the  most  eminent  geologists,  have  already 
been  given.     Iron  acts  so  important  and 
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radical  a  part  in  the  constitution  of  our 
planet,  that  it  deserves  to  be  viewed  under 
various  aspects,  not  only  as  a  metal,  but 
as  an  earth,  strongly  impregnating  most 
of  the  others,  and  often  exerting  a  pre- 
dominating influence.  For  as,  since  the 
recent  discoveries,  many  earths  have  been 
known  to  assume  the  form  of  metals,  so 
therci  can  be  no  impropriety  in  considering 
this  u&iversal  metal  under  the  form  of  an 
earth. 

When  a  substance  contains  more  than 
twenty-five  parts  in  the  hundred,  or,  in 
other  words,  one  quarter,  of  iron,  it  may 
be  worked  as  a  metallic  ore,  and  arranged 
under  that  denomination.  ,But  in  a  smaller 
quantity  it  will  fall  under  the  present  divi- 
sion, especially  when  intimately  combined 
with  the  other  earths.  It  was  by  metallo- 
gists  considered  as  a  calx,  or  latterly  called 
an  oxyd.  Mr.  Kirwan*,  who  has  rightly 
added  calces  of  iron  to  his  description  of 
the  earths,  says,  that  they  are  formed  of 
that  metal,  combined  with  different  pro- 

•  Min.  i.  17. 
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portions  of  pure  air,  and  frequently  of  water 
also  and  fixed  air^ 

"  One  hundred  parts  metallic  iron  are 
capable  of  taking  up  66  or  70  of  pure  air. 
Yfhea  100  parts  iron  contain  but  40  of  this 
utj  the  compound  is  still  magnetic/'  Hjs 
table  of  the  fusibility  of  the  simple  earths 
presents  some  curious  experiments  on  the 
mixtore  of  calcined  iron  and  rust  of  iron^ 
with  other  substances,  which  show  the 
power  of  this  metal.  Even  when  it  only 
amounts  to  four  parts  in  the  hundred,  it 
sensibly  influences  the  compound. 

Sidegea,  or  siderous  earth,  is  so  generally 
diffused,  that  almost  every  mineral  sul> 
stance  derives  its  colour  from  it,  from  a 
pale  blue  to  the  deepest  red.  Animal  sub- 
stances contain  it ;  and  it  exists  in  the  ve« 
getable  kingdom,  even  in  plants  apparently 
supported  merely  by  air  and  water.  It 
would  appear  that  even  the  atmosphere 
abounds  with  atoms  of  iron,  whence  per- 
haps the  meteoric  stones. 
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S!mten?  Texture,  generally  crystalline,  as  in  the  saline 
or  primitive  marbles;  the  prisms  sometimes  in* 
tersecting  each  other,  so  that  it  becomes  difficult 
to  determine  their  figure  *.  The  grains  are 
sometimes  so  small  that  it  assumes  a  compact 
appearance,  in  which  case  it  passes  into  basalt. 

Hardness,  basaltic,  sometimes  only  marmoric. 
Fracture  commonly  foliated,  sometimes  radiated, 
tough.    Fragments  rather  sharp. 

Weight,  siderose :  sometimes  approaching  the 
barytose. 

Lustre,  splendent,  shining,  between  vitreous 
and  pearly.  Opake ;  the  green  sometimes  trans- 
lucent on  the  edges. 

Colour  generally  black,  sometimes  of  a  green- 
ish grey. 

Stderite  sometimes  ccHnposes  entire  mountains, 
but  more  commonly  occurs  disseminated,  or 
forming  veins  or  nodules,  in  granite ;  or  beds  in 
gneiss. 

This  important  substance,  which  is  so  widely 

Horabiende.  disseminated,  is  the  hornblende  of  the  German 

miners  s  a  barbarous  term,  which,  like  many 

*  The  crystals  of  siderite  are  of  an  oblong  quadrilateral  fbrai, 
while  those  of  mica  are  hexagonal. 
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Others,  had  passed  into  the  science  before  it  he-* 
came  classical*. 

"  Mountains  of  black  hornblende  exist  in  Si-      Sitet. 

beria,  Renovantz,  32 :  as  the  Tigereck,  4  Nev. 

Nord,  Beytr.  192 ;  and  others  mentioned  by 

S  Herm.  271.    Frequently  mixed  with  quaVtz, 

mica,  or  felspar,  or  shorl,  and  either  greenish  or 

black.  IbW.     But  it  is  more  commonly  found  m 

mighty  strata,  as  in  Saxony ;  or  still  oftener  as  a 

constituent  part  of  other  primeval  rocks,  as  in 

syenite  and  grunstein ;  sometimes  in  layers  in 

gneiss,  or  granular  limestone,  or  argillite ;  and 

sometimes  in  horn  porphyry.    2  Berg.  Jour. 

1788.  508.    1  Lenz.  325.    1  Emmerling,  325 ; 

or  in  the  gullies  of  granite.  Herm.  Ibid.    Horn- 

blende  slate  was  observed  among  the  primeval 

rocks  on  the  ascent  of  Mont  Blanc,  7  Sauss. 

241,  253,  mixed  with  plumbago ;  Ibid,  and  on 

Its  summit,  Ibid.  289." 

**  Strata  of  schistose  hornblende  occur  some* 
timesin  gneiss,  as  already  mentioned.    At  Mil* 

*  Blendp  in  Gennan,  sometimes  implies  blind,  wmetimes/alse 
oidecntfiil;  but  the  name  seems  rather  to  have  arisen  from  its 
having  the  appeaiance  of  blende,  an  ore  of  zinc,  which  was  also 
^U pteudo galena.  Blendp ^or  to.  modem  German  d/tnc^,  never 
baft  the  final  e :  and  there  would  be  no  sense  in  blind  horn.  But  a^ 
the  sohstance  much  resembles  black  blende,  And,  when  struck,  often 
fnmplet  like  horn,*  the  etymology  is  very  clear.  A  French  writer 
n^dy  translates  it  Blende  de  come,  Hornstein  and  Homsilver  ar«^ 
Iramkicent «  horn. 
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ti^  a  stratum  of  it  has  been  found  over  grannlar 
limestone.  Voigt  Prack.  33.  In  Lower  Silesia 
It  has  been  fouhd  on  syenite.  4  Berl.  Beob» 
349.  Granite  isometimes  rests  on  it.  9  Berg, 
Jour.  1790,  300.  Voigt  Mineral.  Abhaudl.  95. 
Hence  there  can  be  no  doubt  of  its  being  a  pri* 
mitive  stone.  A  mountain  of  it  exists  in  Tran^ 
sylvania;  1  Bergb.  40.  Nay,  granite  has  been 
found  in  it.  1  Berg.  Jour.  1789>  171*  It  is  fre-* 
quently  mixed  with  mica*  more  rarely  with 
visible  quartz :  Emmeriiog*.'' 

Patrin  observed  in  Siberia  many  moi)ntains 
entirely  composed  of  siderite,  and  containing 
masses  or  veins  of  granite ;  while  reciprocally 
the  mountains  of  granite  often  present  veins  and 
masses  of  sideritef.  These  accidents  are  partis 
cularly  frequent  in  that  part  of  the  Altaian 
mountains  which  approaches  the  river  Irtish. 

It  also  abounds  in  Bohemia,  Saxony,  Tyrol, 
and  many  other  countries,  not  to  mention  the 
isles  of  Arran,  Col,  and  Tirey ;  the  district  be* 
tween  Lochlomond  and  Dunkeld,and  other  parts 
of  the  Highlands  of  Scotland ;  and  also  near 
Holyhead  in  Wales. 

Saussnre  describes,  §674,  a  strange  mixture 
of  massive  granite  with  a  grey  heavy  rock,  which 

•  Kirwan  Geol.  En.  p.  181. 
t  Min.  i.  187. 
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<m  the  outside  appeared  of  a  rast*colour.  This 
b  evideatly  a  siderile,  of  which  the  iron  is  de* 
composed*  He  JasUy  observes,  that  both  must 
hftve  crystallised  together,  and  of  course  siderite 
must  be  as  aacienl  as  granite*. 

The  rocks  of  siderite  are  by  Werner  classed 
asBiMig  the  Primitive  Traps,  which  he  divides  into 
the  conmioii,  the  granular,  and  the  schistose; 
with  two  mixtures,  siderite  with  felspar  and  with 
mica.  The  admixtipn  <^  mica  and  pyrites  is 
by  Danbuisson  regarded  as  characteristic  of  the 
primaiy  traps.  That  of  siderite  and  felspar  PrimitiTetnip. 
constitutes  the  primitive  grunstein  of  Werner, 
inclnding  tlie  common,  the  porphyritic,  the 
gmnstdn  porphyry,  the  green  porphyry  of  the 
ancients,  imd  grunstein  slate  $  which  latter  has, 
according  to  Daubuisson,  been  called  harn^ 
scU^er.  Some  of  these  primitive  traps  have 
been  arranged  under  the  large  and  vague  deno* 
mination  of  coj^nSermey  roche  de  corne,  pierre  de 
come  f  J  by  the  French  mineralogists ;  and  even 
bjrSaussure,  who  tells  us,  §  122.9,  that  when  the 
cermeennef  or  jnerre  de  come,  has  marks  of  crys- 
tallisation,  it  assumes  the  name  (^  hornblende. 
Bat  as  the  stones,  confessedly  called  basalts  by 

*  Jbe  siminit  of  the  Dome  do  Goat^  oonsists  of  liderite  in  a 
itate  of  deoompocition.    Id.  $  198O. 
t  La  fierrt  c^rnic  b  petrosilex. 
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the  ancients,  often  present  mwks  of  erystal-t 
lisation,  being  sideritic  rocks  or  primitive  traps, 
they  shall  be  considered  under  that  division. 
Wad,  in  his  account  of  the  Egyptian  minerals  in 
the  Borgian  Museum  *,  observes,  that  the  ba- 
AadeDt  basalt,  saltic  mouuments  of  the  ancients  are  referable 
to  two  classes;  1.  The  primitive,  consisting  of 
black  hornblende,  or  siderite,  which  is  some-? 
times  so  mingled  with  veins  of  felspar,  and  often 
with  quartz  and  felspar,  partly  rude  partly  crys-^ 
tallised,  that  it  is  in  some  examples  difficult  to 
determine  whether  they  should  be  placed  among 
the  basalts,  or  syenites,  of  Werner.  S.  This 
class  appears  of  more  recient  formation,  and  in 
all  respects  agrees  with  the  basalt  of  Werner, 
except  that  it  be  more  hard,  owing  to  the  inter- 
spersion  of  minute  particles  of  quartz,  being 
very  similar  to  the  stone  with  which  the  ancient 
Roman  ways  were  paved,  and  which  is  by  some 
called  lava.  Some  of  the  ancient  basalts  there* 
fore  cannot  be  distinguished  from  sideritesy  as 
the  ancients  were  not  conversant  in  the  minute 
discriminations  of  modem  science:  and  some 
monuments  which  they  would  have  called  ba- 
salts, a  modem  mineralogist  would  rank  among 
the  black  granites.  But  as  the  ancients  cannot 
be  our  guides  in  mineralogy,  a  science  to  them 

*  Fossilia  .£gyptiaca  Musei  Borgiani.    Felitris,  1794, 4to.  p.  7« 
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wtterly  unknown^  it  is  sufficient  to  say,  that  the 
rocks  which  the  acute  WerDer>  and  his  disciples^ 
bave  classed  under  hornblende,  here  appear 
ufider  siBE&iTE,  and  some  of  their  traps  under 
basalt;  while  the  trap  of  the  Swedes,  with  a 
fine  grain,  is  here  called  basaltin.  The  dif- 
ference indeed  is  rather  in  the  transition ;  the 
ehemical  analysis  of  siderite  and  basalt  being 
nearly  the  same. 


SIDERITE. 

aiex 37 

Argil 23 

Magnesia 16 

Lime 2 

Qzyd  of  iron  ...  23 

100 


BASALT. 

Silex 50 

Argil 15 

Magnesia  .'.»..     2 

Lime 8 

Iron 25 

Too 


It  scarcely  needs  to  be  observed,  that  in  all 
substances  the  proportion  of  ingredients  varies 
aoeording  to  circumstances. 

In  general  therefore  where  the  substance  has 
a  ciystallised  and  silky  appearance,  it  must  be 
classed  among  the  siderites ;  but  when  it  wears 
a  dull  or  earthy  aspect,  it  belongs  to  the  basalts, 
though  in  the  latter  shining  crystals  of  siderite 
may  be  interspersed. 

When  mica  alone  is  found  in  a  substance,  it 
cannot  alter  the  denomination,  for,  as  Mr.  Kir- 
fvan  has  observed,  there  is  scarcely  a  mineral  in 
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which  it  may  not  be  Sound.    But  the  mixture  aS 
siderite  with  felspw  deserves  a  diatincl;  appel- 

Gmnitdo.  latioD.  The  term  grunstein  or  green  stone,  used 
by  Werner,  has  been  deservedly  ridiculedf  as 
alike  vague  and  barbarous.  He  borrowed  it 
from  the  Swedes,  whose  grunstein  was  really 
green.  It  is  further  objectionable,  as  he  extends 
it  to  green  porphyry,  and  other  mixtures  of 
earthy  trap  or.basaltin.  As  many  new  appel* 
lations  are  wanted,  to  distinguish  with  brevity 
and  precision  the  di£ferent  kinds  of  rocks,  it  is 

WaUerite.  proposed  to  Call  this  mixture  wai^i^eritb,  in 
honour  of  Wallerius,  the  great  Swedish  father 
of  mineralogy.  The  other  kinds  of  grunstein 
are  arranged  after  basalt;  as  by  their  earthy 
texture  they  diflFer  greatly  from  the  former :  nor 
.  can  the  black  and  green  porphyry  of  the  an- 
cients, classed  by  Werner  under  this  head,  be 
considered  as  having  any  other  basis  than  cojgci- 
mon  trap. 

sriRUcruaK  i.    common  sidbritb. 

Aspect  1.  Uniform.  Black  siderite  of  Egypt. 
This  substance  is  more  generally  found  mingled 
with  granite ;  but  scarabtei  and  other  small  sculp- 
tures sometimes  occur  in  it,  and  sometimes  in  that 
ore  of  iron  called  hematites*. 


•  SeeWad^  p^SaodSS. 
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Bkck  aider^  from  Mount  SinaL  Given  to  ^e 
oiitfaor  by  Bosdere,  a  skilful  n^ineralogist,  who 
aficompanied  the  Frendi  expedition. 

Compact  aiderite,  from  the  isle  of  Col,  Scot- 
land. 

The  same,  from  the  iran-minea  of  Sweden. 

The  same,  of  a  brownish  and  grey  colour,  from 
rinland. 

Green  siderite,  from  Sweden. 

Saussuie  mentions,  ^  1824,  beautifril  beds  of 
black  siderite,  in  one  of  which  an  excavation  had 
been  made  to  extract  cryst^. 

Aspect  2.  Mingled.  Black  siderite,  with  mi- 
ca, from  Cgypt. 

The  same,  with  olivine,  from  Egypt. 

The  same,  with  gold  and  silver,  or  with  e&c- 
trutHj  a  natural  mixture  of  these  two  metals,  from 
Kongsberg  in  Norway. 

Green  siderite,  with  garnets,  from  Sweden. 

The  same^  intermixed  with  iron  ore,  from  Salz- 
burg. 

The  same,  with  hard  clay,  from  Vesuvius. 

Tte  same,  with  pyrites,  from  Arindal  in  Nor- 
way. 

The  same,  from  Salberg  in  Sweden. 

The  same,  from  the  iron-mines  of  Dognaska,  in 
the  Bannat  of  Hqngary. 
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The  detached  crystals  of  siderite,  and  what  is 
called  Labradore  hornblende,  or  schillerspar,  if 
it  be  not  another  substance,  are  properly  topics  of 
gemmology,  or  lithology,  and  not  of  petralogy, 
as  they  never  occur  in  the  form  of  rocks.  It  may 
be  proper  to  observe,  that  siderite  is  called  by 
many  French  writers  schorl  en  massCj  and  some- 
times schorl  spathique. 

The  real  grunstein  of  the  Swedes  is  a  mixture 
of  siderite  and  mica,  sometimes  with  particles  of 
quartz*. 

Fine  gramed  siderite,  with  mica,  firom  Upland. 

The  same,  large  grained,  with  quartz,  from 
Smoland. 

The  same,  vnth  spots  of  steatite,  from  Taxas  in 
Smoland.  ' 

STRUCTURE  II.      SCHISTOSE  SIDSRITB. 

This  substance,  the  hornblende  slate  of  the  Ger- 
mans, is  often  found  in  gneiss,  as  already  men- 
tioned; but  it  is  often  joined  with  compact  si- 
derite; and,  with  a  greater  mixture  of  magnesia, 
passes  into  chlorite  slate:  for  between  siderite, 
chlorite,  and  actinote,  there  is  a  near  connexion; 
whence  Saussure  argued  that  chlorite  is  merely 

*  Wall.  i.  436.  Whence  it  appears  that  it  was  also  called 
Binda  and  Jemhinda :  the  Saxumferreum  of  our  author. 
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tbe  earth  of  green  hornblende.  Compact  and  slaty 
i^derite  also  frequently  occurs,  in  large  masses,  in 
common  slate,  a  kindred  rock. 

Aspect  1.  Uniform.  Schistose  siderite,  of  a 
beautiful  silky  texture,  from  Kongsberg  yi  Nor- 
way. 

Sdustose  siderite,  from  Holyhead. 

The  same,  delicately  waved,  from  Norway  and 
the  Highlaods  of  Scotland. 

.  Aipect  2.  Mingled.  Schistose  siderite,  with 
garnets,  from  Kongsberg. 

The  tome,  with  native  gold  and  silver,  from 
the  same. 

The  same,  with  particles  of  quartz,  from  Saxony. 

Schistose  siderite  in  divergent  rays,  sometimes 
of  a  &scicular  sometimes  of  a  starry  form,  from 
the  Alps,  where  it  is  often  imbedded  in  granular 
felspar.  This  rock  will  seldom  admit  of  a  polish, 
otherwise  it  might  rival  the  M iagite,  the  arborescent 
gnuiitel  found  in  the  ruins  of  Rome,  and  other 
splendid  and  celebrated  mixtures  of  felspar  and 
siderite,  which  are  here  classed  amongst  the  ano- 
malous ROCKS. 

Saussure  describes  different  kinds  of  schistose 
siderite  in  the  following  terms  : 

''The  schistus  composed  of  hornblende  and 


14  h&Ukin  t.    BibMoifi. 

ftAspasr  is  very  commofi  upon  the  banks  of  fiief 
Iiiere,  Und  this  is  not  exitraorditlary,  as  there  are 
even  entire  mountains  of  it  in  Danphiny,  whi6h  I 
have  myself  seen.  The  famous  silver  mine  of 
Challenches,  into  which  I  descended,  is  in  a  moun- 
tain of  %tius  kind.  The  varieties  of  this  rock  are 
extremely  numerous ;  we  find  it  with  leaves  sin- 
gularly distorted,  or  bent  in  zigzag.  It  sometimes 
6ccurs  with  thick  leaves,  and  at  others  as  thin  as 
paper.  In  some  varieties,  the  leaves  of  pure  and 
coloured  hornblende,  alternate  with  leaves  of  white 
and  pure  felspar;  in  others,  these  two  substances 
are  almost  confounded;  in  others,  in  short,  the 
telKves  ar6  interrupted  either  suddenly  or  by  gra- 
dations. There  are  also  frequently  found  knots 
ot*  dlAftcli6d  pieces  of  white  felspar,  confusedly 
c!^MaIliMdy  and  often  mixed  with  quartzose  parts. 
It  is  curious  to  observe,  when  these  knots  are  of 
irre^lfltr  shapes,  the'  exactness  with  which  the 
schiSCd^  leaves  follow  all  the  convolutions  of  the 
kndts,  and  form  a  kind  of  fortifications  around 
IheM. 

"  The  honfiblende  varies  in  its  colour ;  some- 
tic^te  black  a^d  brflliarit,  sometimes  inclining  t6 
green,  at  others  brown  or  grey ;  its  form  some- 
times presents  pretty  regular  crystals,  especially 
in  schisti,  whose  kates  are  sttai^t;  and  at  other 
times  thin  plates,  almost  M  brilliant  as  mica^ 
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without  any  appe^rante  of  a  regular  farm.    It  is 
likewise  iix)re  or  less  fusible  under  the  bldw-pipe. 

**  The  felspar  also  varies  by  its  white  colour 
more  or  less  pure,  and  indining  sometinies  to 
a  green  or  rosy  hue ;  and  by  its  form  which,  at 
one  time,  presents  pretty  regular  rfaomboidal  la* 
BUDS,  at  others  a  crystallisation  quite  confused 
in  small  granular  masses,  like  statuary  marbto. 
There  is  sometimes  seen  in  the  leaved^  as  in  the 
fcoots,  a  mixture  of  a  little  quartz.  The  fdspar 
which  mters  into  the  composition  of  this  schistus 
is  commonly  of  that  kind  which  I  have  termed 
ftldspath  MCy  or  dry  felspar ;  I  have  however  seen 
but  only  one  piece,  of  which  the  felspar  was  gras^ 
or  unctuous."  §  1586. 

He  also  mentions — 

§2227.  A  green  rock,  which  he  would  formerly 
Jave  called  rocke  de  come^  but  must  now  refer  to 
the  faomfalcnde  slate  of  Werner :  and, 

§  1971.  A  gndss,  composed  of  laminar  siderite 
and  t^spar,  on  the  ascent  of  M(»it  Blanc. 

\  227 1  •  A  slate  of  fine  scales  of  mica  and  horn* 
blende,  sometimes  in  level  plates,  sometimes  un« 
dolated.  It  is  of  an  olive-green  colour,  acts  iaintiy 
opon  the  magnet,  and  makera  hasty  effervescence 
widi  acids;  a  proof  that  it  oxitains  some  cal- 
careous particles. 

§2131.  Near  Macugaaga,  brilliant  hornblende 
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slate,  in  large  redoubled  layers,  so  as  to  form 
masses  three  or  four  inches  in  thickness,  enchased 
in  dull  white  quartz. 

§  1822.  Beautiful  rocks  of  granular  felspar^ 
with  long  irregular  crystals  of  siderite,  which 
sometimes  assume  the  form  of  sheaves  or  di- 
verging rays.  The  base  of  granular  felspar  ha& 
been  mistaken  for  a  sandstone. 

§S144.  Sheaves  of  black  hornblende,  two  or 
three  inches  in  diameter,  forming  a  most  beautiful 
effect  on  a  white  gneiss. 

§  164.  Siderite,  in  the  form  of  a  sheaf,  or  ratlier 
fan,  on  granular  quartz,  or  rather  felspar. 

§  1954.  Siderite  mixed  with  calcareous  parU** 
cles,  ramifying  alternately  with  quartz. 


Wallcrite. 


STRUCTURB  III.      WALLBRH^. 

This  rock,  as  already  mentioned,  is  one  of  the 
primitive  grunsteins  of  Werner,  but  is  here  re-* 
stricted  to  a  mixture  of  crystalline  siderite  with 
felspar ;  the  other  primitive  grunsteins  being  class^ 
ed  after  the  basalts,  to  which  they  more  strictly 
belong. 

Wallerite  from  Sweden,  of  black  crystalline 
siderite  mixed  with  felspar. 

The  same,  greenish  black,  from  Snowdon  iff 
Wales. 

The  same,  from  Mount  Sinai. 
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Texture  coarse^  geilerally  mixed  witH^tQtitiii   Chmcten. 
6f  quartz  or  felspar ;  it  has  sothetimes  a  crys- 
talline appearance^  but  the  crystals  are  minute, 
so  that  it  appears  earthy. 

Hardness  basaltic.      Fracture    rather    eren. 
Fragments  rather  sharp; 

Weight  idderose. 

Lustre  shining.     Opake. 

Colour  iron  grey,  sometimes  greenish. 

This  celebrated  substance  is  one  of  the  traps» 
or  rather  a  grunstein^  of  the  Swedes  and  Ger- 
mans; and  is  "by  the  WemeriHn  school  con- 
tidered  as  of  three  remote  formationss  the  pri*  Fomuitioni. 
tnitire^  transitive;  and  stratiform,-  also  called 
Jtoetz^  or  horizontal.   ^ 

The  basaltic  monuments  of  the  ancients  are  Banat  proper, 
allowed  by  Dolomieu  and  Faujas,  two  chief 
supporters  of  the  Volcanic  system,  not  to  be  of 
a  volcanic  nature ;  4nd^of  coiirse  the  restriction 
of  the  name  to  pretended  compact  Id^vas  is  not 
mly  objectionable,  but  highly  absurd,  as  transf- 
erring a  well-known  term  to  a  substance  widely  ' 
diBferent.  Compact  lava  is  so  uncommon  a  sub- 
stance, that  there  was  no  specimen  of  it  in  the 
great  collection  of  priuce  Biscari,  at  Catania'; 

▼OL.  I.  c  _^ 


while  Gioeni  and  other  writers  on  volcanoes 
say,  that  very  seldom  a  piece  without  pores  can 
be  founds  ev^n  of  a  few  inches  in  diameter.  A 
specimen  of  compact  lava  in  the  British  Museum 
contains  melted  garnets;  and  is  of  such  an  ap- 
pearance that  no  eye  can  confound  it  with  basalt^ 
even  of  the  finest  texture :  yet  Faujas^  and  other 
late  French  wTiters^  persist  in  restricting  the 
term  basalt  to  a  supposed  htva,  while  they  use 
the  term  trap  for  the  real  basalt  of  the  ancients ; 
which^  even  by  their  own  volcanic  theory,  k  of 
quite  a  different  nature  and  origin*. 

In  his  description  of  the  Borgian  monumtnits^ 
afi  already  mentioned,  Wad  found  that  those  of 
basalt  might  chiefly  be  referred  ta  siderite  or 
hornblende :  and  it  is  remarkable  that  the  word 
basalteSf  according  to  Pliny,  signified  iron  iQ  the 
<•    Ethiopic  language,  as  sideros  does  in  the  Gk^eek. 
The  basalts  of  the  ancients  are  often  siderites, 
sometimes  with  veins  or  grains  of  felspar  or 
quartz;  sometimes  widi  oKviner  the  only  an- 
tique specimen  m  which  leucite  occurs  faaving> 
as  Wad  observes^  been  sciilptured  at  Rome. 
Some  small  Egyptian  monutiients,  however, 
ijjmuUu.    ^^^r  ixkjine  basalt,  here  called  basmltin:  to 

*  The  name  basalt  seems  subject  to  a  singular  fatality  of  abus^F 
the  grave  Wallerius  ha?iog»  with  equal  skilly  degraded  it  to  com- 
Mion  tckorl ! 


which  last  dividofi  the  basalt  or  trap  of  the 
jDoderoBy  and  pretended  lava  of  the  French  mi- 
oeralc^Bts,  properly  beloogfi.     For  the  basalt  of 
Agricolay  the  trap  of  Wallerhis  and  Werner,  a 
sabf taoce  abundant  in  the  Faroe  ides^,  Sweden, 
Scotland,  Ireland,  Saxony,  Aufrergae,  Sicily,  &c. 
may  also  be  traced  aqaong  the  Egyptian  and 
other  ancient  monuments  3  and  as  Pliny  informs 
QS  that  the  naoie  of  iroB*fitone  was  given  on 
accoent  of  its  colour  and  hardness,  this  appel* 
latioQ  mnsi  have  been  yet  more  applicable  to 
fine-grained  trap  than  to  siderite,  which  is  of  a 
looser  grain  and  so£L€x  cohesion.    And  while  the 
aocientdeoominatioQs  are  so  iodistioct  that  they 
have  included  green  fluor,  and  the  fine  green 
granite  of  Abyssinia,  among  the  emeralds f,  it  is 
easily  conceivable  that  the  term  basalt  was  ex- 
tended to  two  or  three  distinct  rocks,  of  a  colour 
aad  hardness  approaching  to  iron :  but  even  the 
hasaltin,  or  fine-grained  basalt  of  the  ancients,  is 
frequently  interspersed  with  minute  grains  of 
quarta  or  felspar ;  and  monuments  of  what  we 
would  strictly  call  trap  or  basalt  are  compara- 
tively rare.    But  as  it  is  evident  that  the  basalt 

*  Ita  the  north  of  Europe.  This  spelling  distiDgoishes  them 
&om  Ferro>  one  of  the  Canaries. 

t  There  seems  little  doubt  that  the  pillars  said  to  be  of  emerald 
^»ere  of  this  sn^tanee. 

c  2 
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of  the  ancients  was  more  commonly  of  a  coarse 
grain,  and  often  intermixed  with  quartz  or  fel- 
spar; it  has  been  thought  proper,  for  the  sake  of 
precision,  to  confine  the  term  to  that  substance;' 
while  the  name  basaltin  is  applied  to  the  fine- 
grained basalt  of  the  modemsy  which  frequently 
assumes  the  columnar  form,  in  which  shape  also 
the  former  sometimes  occurs.  There  is  no  doubt, 
for  example,  that  some  of  the  whins  of  the  Scot* 
ish  mineralogists^  in  which  gra;ins  of  quartz  or 
felspar  are  mixed  with  trap,  strictly  and  pr6perly 
belong  to  the  basalts  of  the  ancients. 

The  dispute  therefore  concerning  the  Nep- 
tunian or  the  Volcanic  origin  of  this  substance 
must  more  aptly  be  considered  as  having  no 
concern  with  the  proper  basalt  of  the  ancients, 
but  with  the  modem  basalt,  here  called  basaltin. 
The  author  of  this  work  is  not  attached  to  any 
theory,  nor  does  he  believe  that  the  facts  and 
observations  are  yet  sufficiently  numerous  to 
afford  even  the  semblance  of  a  plausible  conca- 
tenation ;  but  he  may  be  allowed  to  observe,  that 
though  volcanoes  are  ofl;en  situated  iu  basaltic 
countries,  as  they  of  course  abound  with  iron,  of 
itself  inflammable,  and  yet  more  with  sulphur, 
and  probably  forming  the  great  source  of  vol- 
canic fires;  yet,  as  there  is  no  proof  of  any  vol- 
cano, however  vast  and  powerful,  as  Etna,  or 
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wme  of  those  in  the  Andes,  having  in  any  an^ 
cient  or  modern  eruption  furnished  basalt,  either 
in  coIuQEins  or  ip  strata,  it  would  seem  an  infal- 
lible infereoce^  that  this  substance  cannot  be  of 
volcanic  origin*.    The  wide  extent  also  of  this 
substance,  and  the  common  situation  of  basaltic 
columns  on  the  summits  of  hills,  strongly  mili- 
tate against  this  idea.    The  same  formation  of 
basaltip  colomns  resting  sometimes  on  amor- 
phous basalt,  sometimes  on  indurated  play  tinged 
vrith  red  ochre  f  of  iron,  is  found  to  extend  near 
thirty  miles  into  Ireland  from  the  Giants'  Causy, 
BXkA  as  &r  as  the  northern  Faroe  isles,  a  space 
of  more  than  six  degrees,  or  three  hundred 
and  sixty  geographical  miles  5  and,  it  is  worth 
remarking,  nearly  in  the  same  mieridian.    In 
like  manner  the  basalt  of  Saxony  might  b^  said 
hy  a  theorist  to  extend  through  Sweden,  even  to 
Spitzbergen;  and  it  is  observable  that  all  the 
northern  parts  of  Europe  abound  with  iron; 
those  of  Asia  are  conceded  by  perpetual  ice» 
snow,  and  marshes;  while  those  of  America 

*  None  of  the  nnmeront  hills  anwDd  Etna  is  capped  with 
^tak ;  not  have  the  itlet  ejected  by  tnbmarine  volcanoes  presented 
that  SDbstanoe;  so  there  is  no  pioof  of  a  subaqueous  origin.  The 
pnms  on  the  shore  around  Etna  are  very  rude,  and  unlike  thus 
beaatf  and  exactness  of  basaltic  columns, 
f  Does  the  red  colour  indicate  heat,  as  yellow  ochie  thus  asr 
ttiiige? 
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seem  chiefly  to  present  copper.  The  ^bastetltic 
columns  of  Germany,  as  is  wdl  knovi^^  are 
chiefly  situated  on  the  tops  of  hills ;  and,  from 
Landt  s  recent  interesting  descriptioti  of  the  Fa^ 
roe  isles,  it  appears  that  this  ph^nonienon' i* 
there  equally  common.  A  magnifldent  example 
occurs  in  the  isle  o^  Ostel-oe. 

"  To  the  north  of  the  village  of  Zetlatrae  th^re 
^¥w^^    is  a  basaltic  hill,  tvhich  extends  more  than  a 
mile  northwards:   properly  speaking,  it  forms 
the  bottom  of  two  hills,  which  lie  behind  if, 
namely  Halgafieldstinden  and  Rodefieldsti^d^n, 
which  are  of  considerable  height,  and'about  two 
miles  distant  from  each  other.     The  ba^ltic  hiill 
itself  is  about  four  hundred  and  twenty  feet  high, 
and  consists  of  strata  of  pentagonal  ^tf4  octa- 
gonal basaltic  columns,  placed  close   to   each 
other  in  a  perpendicular  directi6n,  and  in  ftuch 
a  manner  that  the  tops  only  of  the  farther  co- 
lumns are  seen,  while  those  in  front  exhibit  their 
whole  form,  but  appear  to  be  different  in  length. 
These  columns,  which  rest  on  a  foundation  of 
trap  about  three  hundred  feet  in  height,  are  the 
largest  of  the  kind  in  the  Faroe  islands;  for  where 
the  rock  has  been  freed  from  niould>  these  co- 
lossal pillars  may  be  seen  with  their  lower  ends     | 
standing  on  another  species  of  stone,  and  rising 
to  the  height  of  above  a  hundred  feet,  all  equal 
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ia  size,  being  about  sue  feet  in  diameter.  Many 
of  these  huge  coluniii8»  which  have  fallen  down, 
are  now  lying  at  the  bottmn  of  the  hill ;  one  in 
]iarticulajr»  sixtjr  feet  in  lengthy  has  been  ihrown 
across  a  deep  gullejr,  with  its  ends  resting  on 
each  side,  so  as  to  form  a  bridge  ov&r  it*." 

It  also  appears  from  Dr*  Richardscm's  recent 
ebsertatioost,  that  the  basalt  in  the  north  of  ^oSin?'" 
^  Ireland  occurs  on  the  tops  of  hills,  at  a  great 
distaoce,  while  the  intervening  space  has  been, 
^  it  were,  scooped  out  by  some  exterior  agency, 
with  which  we  are  at  present  totally  nnacquaint- 
ed.  But  whether  some  comet  has  approached 
the  earth,  or  some  small  planet,  like  one  of  those 
recently  discovered,  has  fallen  into  it,  and  occa- 
sioned appearances  altogether  inexplicable  upon 
our  small  scale  of  observation,  most  probably 
may  ever  remain  a  matter  of  theory ;{:;  and  in 
natural,  as  well  as  in  civil  history,  there  ar^ 
many  objects  of  which  the  best  judges  choose  to 
lemain  in  what  Mr.  Gibbon  mnph^tics^Hy  calls 
A  LEARNED  iQ^oBANCE.  Npr  must  it  be  for« 
gotten,  that  masses  of  sandstone  and  limestone 


*  Lawk,  39. 

t  Ml.  Tr.  ISOS. 

t  DoloniAU,  J.dePh,  1791,  p.  385,  thinks  ihil  an  cttierior 
<faoek  fan  broken  the  cri»t  of  tht  globe,  and  ratsod  pans  op  othen. 
The  like  ideas  may  be  inferred  from  the  refoulbment  of  Saitoure. 
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are,  in  like  manner,  found  upon  the  summits  of 
hills,  quite  detached  from  the  original  beds  to 
which  they  would  seem  to  belong  by  the  identic 
of  their  substance.  From  these  ipmarks  it  must 
appear  to  every  impartial  mind,  that  the  pheno- 
mena of  basalt  are  on  too  vast  a  scale,  and  of  an 
appearance  too  uncommon,  to  be  produced  even 
by  a  chain  of  volcanoes,  of  which  the  Andes 
present  most  extensive  examples;  so^  that  to 
confine  the  appellation  of  basalt,  with  the  French 
mineralogists,  exclusively  to  a  pretended  com- 
pact lava,  would  be  a  mere  assumption,  alike 
foreign  to  ancient  erudition,  and  the  pr^ision  of 
modem  spience. 


tri^UCTURB  I,      AMORPHOUS  BASALT*. 

Cgyptju.        Basalt  of  a  greyish  black,  with  very  small  grains 
of  white  quartz,  and  spots  of  iron  ochre,  from 

Egyptf. 

Basalt  of  a  blueish  grey,  glimmering  lustre,  and 
fasciculated  fractive,  from  the  same. 


^  It  u  always  of  a  mingled  aspect 

t  It  is  only  to  be  inferred  that  the  Bgyptian  basaltsdo  not  belong 
to  the  columnar.  Ferber  erroneously  says,  that  StrAo  mentions 
the  Ethiopic  basalt  as  columnar.  That  author^  lib.  l?*  describes  a 
pyitmid^  partly  built  of  hasalt,  from,  thr  extreme  mountains  of 
Abyssinia. 


UODE   !!•      BABAIT.  g5 

With  a  mixtufe  of  amorphous  black  siderite^ 
and  miiiate  grains  of  white  quartz,  from  the  same.  * 

The  same  interspersed  with  transparent  felspar, 
which  becomes  greenish  from  the  mixture,  from 
the  same. 

Greyish  black  basalt,  interspersed  with  black 
siderite,  partly  anu>rphous  partly  crystallised,  and 
with  greyish  white  felspar. 

The  same^Vith  black  siderite,  and  small  graini 
jof  yeUowish  green  olivine. 

ttE^ame,  with  black  siderite,  partly  amorphous 
pan^'vystallised,  olive-green  olivine,  and  scatr- 
teied  particles  of  black  mica. 

The  same,  superficially  spotted  with  reddish 
brown,  fusobably  from  the  decompositipn  of  the 
iron. 

Gieyisb4)la€k  basalt,  interspersed  with  crystal- 
lised siderite,  with  §^all  crystals  of  olivine  io 
square  prisms,  of  which  some  being  decomposed, 
the  surface  becomes  porous,  while  the  interior  is 
completely  dena^** 

Such  is  the  catalogue  of  ancient  basalts  observed 
by  Wad  in  tKe  Boi^an  museum,  there  not  being 
even  one  example  of  basaltin,  though  it  certainly 
occurs  in  smaH  Egyptian  monuments;   and  the  ' 
poitbor  saw  at  Piuis  the  statues  of  a  king  and 

*  Such  basalts  have  deceived  the  volcaniftt. 

•  ■ 
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quflon  sittings  ia  OQe.pieoe  about  xiine  inches  in 
height,  the  back  and  aides  being  capered  with 
hieroglyphics.  He  also  saw  m  tiie  same  coUecUon 
amall  fragments  of  green  basaltio,  finom  £gyp|> 

Patrin  gives  the  following  list  of  ancient  ba* 
8ahs^ 
orientiL  «^  Oriental  basalt  of  a  blackish  grey,  of  a  fine 
grain,  mixed  with  white  scales  of  felspar,  and  little 
veins  of  quartz*  This  is  the  kkid  most  commcHily 
observed  in  ancient  monuments. 

^^  Oriental  black  basalt.  It  is  mixed  with  ^ins 
of  quartz,  with  small  crystals  of  felspar,  and  with 
spangles  of  mica;  these  ingredients  are  not  com* 
bined  as  in  granite,  but  interspersed  in  the  black 
base  of  trap.  The  Ids,  which  is  b  the  court  of 
the  Capitol,  is  of  this  stone. 

^^  Oriental  black  basalt,  radiated  with  vebs  of 
fed  granite,  in  small  grains.  The  two  sphinxes, 
which  are  at  the  foot  of  the  great  stair-caae  of  the 
Capitol,  are  of  this  basalt 

^'  Oriental  black  basalt,  with  9^een  spots  of  st« 
derite.  It  is  called  at  Rome  Egyptian  stone,  or 
nephritic  stone. 

^^  Oriental  green  basalt  It  is  of  the  same  base 
as  green  porphyry :  the  (Xily  difference  is,  that  the 

*  i.  127.    The  French  authors  rarely  quote  their  auth^riiies;  but 
Patrin  has  borrowed  his  examples  from  Ferber*s  Trtf  ob  in  Italy. 
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sobstafiice  cif  felspar  is  equally  interspersed  in  it, 
and  is  not  tinited  in  crystals.  This  base  is  homo- 
geaeous,  very  compact,  and  very  hard-  Fine 
statues  of  it  are  seen  in  the  Capitol,  and  in  the 
Villa  Albani. 

"  Oriental  green  basalt,  urith  white  specks.  It  is 
tihe  same  as  the  preceding,  in  which  the  fe1s{^ur  is 
mnited  in  small  crystals :  it  is  named  speckled  ba^ 
salt,  and  is  very  rare.  There  are  two  pillars  of  it 
at  itome,  in  the  church  of  St.  Pudentiana. 

'^  Dolomieu  says,  that  there  is  such  a  vast 
number  of  Egyptian  monuments  in  the  Borgian 
Museum  at  Veletri,  Uiat  they  are  almost  sufficient 
to  constitute  the  whole  E^ptian  Lithology :  many 
are  formed  of  stones  which  have  qualities  attri* 
buJted  to  basalts ;  not  one  is  volcanic" 

in  passing  to  the  modem  basalts,  it  must  be 
premised  that  the  trap  of  Wallerius,  which  he  de- 
scribes as  being  of  an  impalpably  fine  grain, 
belongs  solely  to  the  basalt  of  the  modems,  here 
called  basaltin  from  that  circumstance.  But  the 
basaltic  granite  of  this  venerable  author*  certainly 
includes  some  of  the  basalts  of  the  ancients ;  as 
that  of  an  iron*colour,  mixed  with  the  ore  of  that 
metal  and  quartz,  which  is  found  at  Norberg,  in 
Westmania.     His  saxum  ferreum^  composed  of 

•  i.  422. 
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various  mixtures  of  siderite^  mica,  basalt,    and 
quartz,  may  also  sometimes  be  referred  to  this 
Mode*. 
Basalt,  with  mica,  from  Upland  in  Sweden,  i 
Green  basalt,  with  black  mica,  and  sometim3S 
"a  mixture  of  quartz,  ^om  Westmania. 

The  basaltin  of  Kirwan  is  merely  crystallised 
hornblende,  or  siderite;  but  the  basaltin  of  Baron 
de  Bom  is  often  the  real  basalt  of  the  ancients, 
while  hb  basalt  is  here  called  basaltin.  He  men^ 
tions  that  kind,  mingled  with  green  siderite  and 
olivine,  from  Bohemia;  and  th^t  mingled  with 
brown  mica,  from  the  same  country.  In  his 
treatise  on  traps,  Faujas  confines  himself  to  the 
basaltins,  or  fine-grained  basalts ;  he  mentions  a 
trap,  sometimes  black  sometimes  green,  with  grains 
of  semitransparent  quartz,  from  Scotland  and  Pro- 
vence, which  may  probably  be  classed  among  the 
ancient  basalts  f.  The  pillars  of  grunstein,  which 
compose  the  innermost  circle  at  Stonehenge,  may 
flso  belong  to  thb  division  :|:t 

•  i.  437r 

t  Launay,  Euid  tur  let  Rochet,  64^  mentions  a  muctore  of  tnf 
and  felspar,  from  the  isle  of  Boniholm>  Denmark. 

X  Townson*8  Tracts;  whence  may  also  be  added  the  wkim  of 
Salisboiy  Cnigi^  near  Edinbui^^^  contalntiig  dderite  and  felspar. 
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The  following  passage  of  Strabo  has  been 
thought  to  imply  columnar  basalt : 

"  We  went  to  Philoe  from  Syene  in  a  carriage, 
fhrou^  a  level  plain,  the  space  of  a  hundred  sta- 
dia. Along  almost  all  the  route  were  to  be  seen, 
on  both  sides,  in  many  places,  as  it  were  tertns^ 
of  a  hard,  round,  and  polished  stone,  almost  spheri* 
ca],  and  of  which  mortars  are  commonly  made, 
placed  upon  a  larger  stone,  and  surmounted  by 
another.  Some  even  lay  apart ;  the  largest  being 
not  less  than  twelve  feet  in  diameter,  and  the 
others  about  half  as  large  *}*.*' 

Several  authors  have  inferred  from  this  passage 
that  Strabo  means  to  speak  of  columnar  basalt, 
but  he  would  rather  deem  to  imply  a  work  of  art, 
a  magnificent  avenue  from  Ethiopia  into  Egypt 
No  basaltic  columns  have  been  observed  twelve 
feet  in  diameter ;  and  even  if  the  passage  be  cor- 
rupt, and  twelve  feet  in  height  be  intended,  or 
perhaps  two  feet  in  diameter,  it  would  still  remain 
<o  obscure,  that  it  would  be  adventurous  to  build 
any  solid  argument  upon  such  an  uncertain  found- 

*  The  little  hermetic  columns  at  Athens, 
t  Strabo^  lib.  I7. 
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ation.  It  is  singular  that  Denon,  who  has  giveo 
such  a  minute  and  interesting  account  of  Uie  isle 
of  Philoe,  should  have  taken  no  notice  of  these 
remarkable  monuments.  He  speaks  indeed  of 
large  blocks  of  stone  covered  with  bierog^yphicsy 
but  mentions  nothing  but  granite  in  that  quarter; 
and  basalt  could  scarcely  have  escaped  the  atten- 
tion of  a  French  traveller. 

The  columnar  form  is  far  more  commonly  as- 
sumed by  the  basaltin,  than  by  the  real  ancient  ba- 
salt :  yet  it  is  found  even  among  other  substances. 

'^  Columns  of  porphyry  are  not  rare;  and,  among 
other  places,  are  found  near  Dresden,  several  feet 
in  laagth,  and  not  more  than  two  inches  in  diame- 
ter*. Columns  of  petrosilex  compose  a  lai^ge 
portion  of  a  mountain  near  Conistone  lake.  Very 
perfect  quadrangular  prisms  of  argillaceous  schis- 
tus  are  found  near  UanursL  Rubble  slate  as- 
sumes the  columnar  form  at  Barmouth.  The 
limestone  near  Cyfartha,  in  Glamorganshire,  is 
divided  into  very  regular  acute  rhomboidal  prisms : 
even  the  sandstone  of  the  same  district  is  not 
unfrequently  columnar;  and  one  of  the  beds  of 
gypsum  at  Montmartre  is  distinctly  divided  into 
pretty  regular  columns.     Sandstone,  clay,  argil- 

•  Strangers  granitic  columos^  near  V»roQa»  anp^rpkyriiics  wiiii 
a  paste  or  basis.     Spllanzaui. 


lacMus  kon  ore»  and  many  otiier  aubfitaoees,  be- 
eome  prisBMlk  by  torrefiKtion ;  aadthepmma  of 
ttarch  formed  in  drying,  bave  often  been  consi- 
dered as  iUu&trative  of  basaltic  fimnalioDs*.'' 

Among  the  numerous  examples  of  columnar 
basahin,  it  is  well  known  that  they  often  oc-* 
cur  of  a  coarser  grain,  and  mixed  with  mspBr 
and  siderite,  thus  strictly  belongjuxg  to  the  basak 
of  the  andenls.  The  cdumns  b  tiie  north  of 
Italy,  supposed  to  be  volcauc,  seem  diiefly  to 
consist  of  this  substance.  I  do  QOt  however  find 
that  the  German  mineralogists  mention  their  grun" 
stem,  as  oecurring  hi  a  colunmar  form,  though 
Daubuisson  has  evinced  that  grunstein  and  basalt  ^ 

are  the  same  substance.    The  analysis  of  Dn 
Kennedy  is  as  follows : 

BASALT.      GRUVSXSIN. 

Silex        46  46 

Argil        16  19 

Lime 9                  8         ^ 

Oxydofiron     •     .     •  36  17. 
Water  and  volatile  matter  5                  4 

Soda 4                  3^ 

Muriatic  acid    ...  1                  1 

Loss 3                  li 

100  100 

•  Watt,Pli.Tr.  IS04. 
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It  would  indeed  be  a  singularity  that,  while 
basaltifi  occurs  so  often  in  a  columnar  form,  a 
substance  composed  of  the  same  ingredients  should 
never  assume  that  appearance.  Yet  perhaps  the 
columnar  form  of  basaltin  may  itself  be  partly 
owing  to  the  impalpable  fineness  of  the  ingredients 
allowing  an  exact  scission,  or  crystallisation,  which 
coarser  materials  would  not^admit;  as  crystals 
are  generally  composed  of  finer  ingredients  than 
amorphous  ^ubstaiiceSi  ' 


Ctentten* 
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Texture  finely  and  almost  impalpably  granu- 
lar, sometimes  vesicular ;  on  a  large  scale  strati- 
fied, rising  like  successive  ^t^,  whence  tbe 
Swedish  name  in^.  It  sometimes  presents  dist 
tinct  concretions,  of  a  finer  or  of  a  coarser  grain. 
It  seems  to  split  in  rhomboids,  while  the  colum- 
nar sometimes  lapses  into  globular  forms  *. 

Hardness  basaltic,  or  between  marble  and  fel- 
spar, about  800  of  the  scale  of  Quist.  Fracture 
sometimes  even^  sometimes  conchoidal^  Frag* 
ments  amorphous^  not  very  sharp. 

Weight  siderose. 

•  Mr.  Watt,  Ph'.  Tr.  1804,  obterves,  dut  rodted  Itasalt  pnw^ 
into  g]bbiiki«  before  it  aitmiKi  the  compact  texture* 
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Lustre  dull,  except  when  mixed  with  siderite^ 
Opake. 

Cdour  greyish  blackj  greenish,  rarely  brown 
or  reddish. 

This  is  the  basalt,  or  fine-grained  trap,  of  the 
moderns.  Karsten  has  supposed  that  even  the 
finest  basalt  is  a  mixture  of  impalpable  grains  of 
sidenle  and  felspar,  or  quartz ;  which  would  in- 
deed appear  to  be  confirmed  by  the  identity  of 
the  chemical  constituents.  Faujas  also  argues 
in  favour  of  his  volcanic  theory  of  basalt,  that 
trap,  which  he  allows  not  to  be  of  a  volcanic 
nature,  is  merely  a  granite  of  a  very  fine  grain. 
This  idea  partly  rose  from  the  confused  and  lax 
manner  in  which  the  term  granite  has  been  hi- 
therto used;  and  partly  from  his  theory  that 
real  basalt  is  always  a  lava.  But  in  this  way  all 
the  mixed  rocks  might  be  classed  under  granites ; 
for  ttiere  is  scarcely  a  mixture  which  has  not 
been  arranged  under  that  head  by  some  mi- 
neralogist, as  the  reader  may  perceive  from  the 
edition  of  Linna&us  by  Gmelin.  It  is  true  that 
a  mixture  of  siderite  felspar  and  quartz  would 
form  a  genuine  granite,  and  that  some  of  the 
basalts  of  the  aaicients  might  be  classed,  as  Wad 
has  observed,  among  the  graniteis :  but  where 
the  siderite  so  preponderates  as  to  give  a  great 
prevalence  to  its  colour ;  and  especially  where 

VOL.  I.  D 
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thfe  particles  are  ewthy  instead  of  bet Ag  oiystal* 
lised,  as  in  granite,  where  tlie  silicious  part  SQper* 
abounds ;  a  wide  difference  has  always  been  al« 
lowed,  A  variation  of  the  same  ingredients  will 
indeed  erer  form  one  of  the  chief  distinctions  in 
mineralogy;  for  it  must  be  repeated,  that  it  is 
^ot  the  ingredientSy  but  the  made  of  iheif  com'- 
bination,  which  forms  the  chief  distihction  :*  dia^ 
blond  being  ^in  to  co&l;  sapphit-e  only  con* 
sistmg  of  clay  and  rust ;  and,  among  the  argil- 
kceouii  and  ihagn^sian  rocks,  silex  is  commonly 
the  predominating  ih^redient,  but  still  the  argil 
and  magntssia  give  the  character  and  name. 

Bbt  let  us  listen  to  the  great  mai^ter  of  petm*- 
logy  on  this  intenarting  topic* 
smw^s  <k  I  call  tn^y  a  rock  composed  of  sinall  gi^ains 
tf  different  qualities,  confusedly  ciystallised,  in- 
'  elo^d  in  a  cem^t,  dnd  sometimes  ^Iso  united 
together  without  »ny  distinct  cement ;  and  with 
no  perceptible'  re^lar  crystals,  except  rarely 
and  accidentally. 

^<  This  definition  connects  trs^s  with  granite 
itbd  porphyries;  but  M.  Dolon^ieu  he»  Iliads  it 
v^  evident  thieit  this  approximation  already 
exirts  in  nature*  He  observed  at  RofHe^  in  tM 
masses  of  granite  and  porphyry  fe^dected  and 
trorked  by  the  amcientSy  as  we  observe  it  in  Mf 
Alpb,  and  in  the  blocks  that  are  detached  ititk 
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them,  Tftricd  tranaitiou  faetwMn  them  did'evanl 
kinds. 

**  I  think  beBides  tb^t^  m  the  aomenclfiture  of 
ttioeralogy,  it  must  be  regarded  as  a  principU^  to 
detsnniiie  the  kindi  and  spacies^  iram  indi?idiiali 
whose  oharaetere  ave  the.  most  striking ;  and  to 
mark  the  tFansilions  of  doubtful  and  illrdcfincd 
substanoes :  for  tiie  prinoiple  establiahed  in  bcH 
tany^  of  coDsidiertng  as  belonging  to  the  saiHi 
species,  individuals  between  which  we  obseriFO 
intermediate  shades,  cannot  be  admittttl  in  mi- 
neralogy, without  reducing  dl  l^nown  fossils  to 
one  and  a  single  species.  Indeed  there  is  non^ 
that  may  not  be  4cparted  from,  to  n^ake  the  tour 
of  the  whole  chain  of  those  which  have  already 
been  determined,  by  almost  inaenaiUo  slmies} 
and  the  more  we  shaR  study  miperalogy,  ibo 
more  this  truth  will  become  obnnous,  by  the 
naraber  of  varieties  and  shades  thi^t  we  ^all 
discover. 

•  *^  I  dierefore  say,  diat  when  two  fossils  pnei- 
sent  remarkable  differences,  we  must  not  refrain 
from  diettngnisfaing  them,  and  giving  tbem  dift 
fereat  »ames,  iwder  <he  pnetext  thai  we  h«va 
fbnud  mteonediate  ywielies  which  see^  to  conr 
nect  than,  by  appearing  to  belong  je^^pudly  to 
die  ione  4md  the4>ther 4  without  whiclv  I  Jsepoat, 
that  ¥fe  ^bM  no  loaf  er  distinguish  genora  nor 

d2 
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species;  there  would  be  but  one  and  the  same 
name  for  all  the  mineral  kingdom.  Thus  I  dis- 
tinguish  granite  from  porphyry,  porphyry  from 
trap,  this  from  petrosilex,  roches  de  come^  and 
argHlolites,  because  the  welUcharacterised  indi- 
viduals of  these  different  kinds  are  evidently 
distinct ;  and  I  do  not  embarrass  myself  because 
there  are  transitions  or  intermediate  varieties, 
which  I  do  not  exacdy  know  to  which  kind  I 
ought  to  refer. 

<c  I  have  in  this  only  to  regret  a  deviation 
from  the  acceptation  that  M.  Dolomieu  has 
given  to  the  name  oitrap^  in  the  excellent  work 
he  published.  Journal  de  Physique^  An  2.  Part  I. 
page  257.  He  had  given  this  name  to  the  cor- 
neus  traptidus  of  Wallerius,  which  is  a  simpls 
stone  of  the  genus  camfennes,  with  a  fine  and 
compact  fracture.  But  I  have  already  observed 
in  another  place,  that  the  genus  of  simple  cor- 
nSennes  does  not  require  this  subdivision,  whilst 
the  class  of  composites  or  rocks  appears  inca- 
pable of  avoiding  it;  and  of  them  the  cele- 
brated Werner  has  even  formed  such  a  class, 
where,  under  the  head  of  tnq^p  formazianp  be 
includes  grunstein,  the  angfgdaknde^  the  por- 
phyrschi^er,  and  bazalt. 

«« I  shall  also  observe,  that  the  Swedes  give 
the  name  of  /r^,  not  only  to  a  simple  and  com- 
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pact  comiamej  but  also  to  composite  rocks^  or 

to  rocks  of  which  this  com^enne  forms  the  ce* 

ment;  it  is  the  saxum  trdpeziumf  Wall.  Sp.  9iO. 

We  jnay  also  see  the  description  that  M.  Nose 

gives  of  31  species  of  traps  which  he  received 

from  Sweden,  BeytragCy  p.  40L  seq.     M.  de 

Faujas,  in  his  little  A'eatise  upon  traps,  equally 

gives  to  tills  word  a  very  wide  acceptation ;  but 

it  does  not  seem  conformable  to  the  laws  of  a 

good  nomenclature,  to  give  the  same  name  to 

substances  which  belong  to  different  classes. 

''  It  is  according,  to  these  principles  that 
I  determined  to  confine  the  name  of  trap  to 
a  composite  rock,  or  to  the  rock  of  which 
I  have  given  a  definition  at  the  beginning  of 
this  paragraph. 

**  1946.  The  traps  forming  the  cement  of  dif- 
ferent variolites  of  the  river  Emme,  vary  in  their 
colours  and  nature.  We  see  some  of  them  grey, 
others  approaching  to  green,  and  others  to  a 
violet  colour ;  they  are  more  or  less  hard,  some 
containing  only  in  their  glands  free  calcareous 
parts;  others  contain  in  their  paste  some  which 
become  friable  after  having  remained  in  the  ni- 
trous acid.  Even  the  cement  which  unites  the 
grains  or  small  crystals  of  these  traps  is  for  the 
most  part  clay,  hardened  into  argillolite,  more 
or  less  ferruginous.    The  little  grains,  I  speak 
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of  those  which  compose  the  substatic^  of  trap^^ 
and  not  of  the  iai^  grains  or  glands  which  fonn 
amygdafloids,  these  little  ^raiits^  I  saj^  ^re  of 
quartz,  felspar,  sometimes  of  horablebde,  and  of 
Ihat  Sttbstamce  I  have  called  (granular  chusite^ 

Volcanoes.  Accordii^  to  the  present  clUssifioationj  g^ 
iiulne  basalt,  that  of  the  aneients,  mn^  be  omiU 
Ced  in  the  <lispnte  between  the  Neptamsts  and 
Volcanists^  which  only  regards  basaltin.  The 
comnton  trap  of  the  Swedes  and  QeraBans  is 
talways  a  basldtini  and  when  fiitratified  is  aHowed 
"even  hy  Fa«jas  not  to  be  voloanic.  The  content 
therefore  chiefly  relates  te  the  columnar  basakia, 
fwhtch  tbeFi^ench  mineralogists  infer  to  be  always 
of  a  volcanic  origin ;  while,  as  already  observed, 
It^eems  rather  to  .arise  from  a  phenomernon  still 
imdre  grand  and  rare.  The  great  chain  ef  vol- 
oanoes  in  the  Andes  is  chiefly  argillaceous,  or 
clay  porphyry ;  and  their  most  dangerous  ejec- 
'tions  are  torrents  of  mud.  In  New  Spain,  where 
the  mountains  are  chiefly  of  clay- slate,  a  v<rf- 

•  Sauss.  vii.  203.  Per  the  chusite  of  Saussure,  see  his  Journey 
to  the  exdnct'volcanoes-of  Brk^w,  Joum,  de  Ph.  1794,  p.  S85. 

See«ko  fan  account  of  pUrru  de  corner  §  95 :  most  of  ihem  may 

beacratched  by  the  nail.    He  says^  §  103,  that  trap  is  a  compact 

pierre  de  come,' which  notbein^  a  production  of  fire,  is  very  different 

^  from  basalt.    In  ^1525,  Saussore  doubts  rlf  the  basaltin  of'liie 

^patiooi  «olc«a9f  fieanlieu  be  volcanic. 


»9M  m»   RAf Ai^Tiar^  $g 

fiJ9Bo  mAd^tHy  burst  om  iq  the  taIq  fif  tfqvvilo, 

i|  in  ]L809»  1^  b«Mitic  qone  9pp«ftre4  ftboYf 
i;}9ii»^,  of  l/WK)  j[4^it  ip  hpigbt:  ]^h|;  lth}s  pQ^e 
9&m^B  T^timr  to  hwe  l^teisp  deyi^Jj^ped  thw  ie)#r 
Y^lb^  hy  tha  new  y^k^aoo,  a^  it  could  sc^^cnelj 
be  formed  from  fluid  Iwa*  which  w/wld  hf  coiir 
^rodictory  to  4;he  common  1»W3  of  bydjrpsl;a|j)CS. 
Tlve  APaomit9  of  the  y(rfcaooe$  in  ib^  Andes  are 
^ar  fimv  being  complete ;  b^  there  aeem3  to  be 
little  4Kr  no  mention  of  baaaltf  and  m  hinit  of  her 
Mitie  QoIoiBAs  i  whifih,  ii  they  were  voIcAnip» 
would  fee  truly  mrprisHxng  in  a  chain  i^hich  ?&- 
jtends  more  th»n  thi:ee  thousand  mil^*  ond  eoft- 
im»  ^bQut  ^  hmdr&i  /active  KoIcMoe^^ 

But  »9  the  f>cesence  of  icon  seem9  neoeiB^^^ 
.to  «olaanic  infldrnmeiion^  and  /the  s^^Msie  metiil 
Amb»^  4ife  ruling  i|igi^iep»t  of  hasoltj  i^  ie  AO 
«QAder  t^  thisi^oincidence  should  ba^e  qcca* 
Aowd  a  .confufiioii  .of  ideas.  Around  Abe  g^and 
«)loaQo  jof  the  isle  of  Bourbon,  Jthere  ane  b/uidftic 
looks;  and  iiyhere  the  basaltin.contaii^.suiphjyirj 
it  OMgr  Ji>e  .pcesumed  to  be  a  compact  ii^yas  hl^ 
here  are  no  ranges  of  those  grand  basaltic  co- 
lumns which  distinguish  Faroe^  or  Staffa,  If  w^ 
letocn  to  Europe,  tbe^rand  volcano  of  £tnfk:h9^ 
probably  been  in  a  state  of  conflagration  to^ 
2500  years,  and  the  circumference  is  computed 
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to  extend  to  one  hundred  and  thirty  miles ;  yet, 
among  the  numerous  hills  which  surround  this 
sublime  volcano,  there  is  none  capped  with  ba- 
saltic columns;  and  its  lavas,  after  such  nu- 
merous  ejections,  do  not  seem  even  accidentally 
to  have  assumed  those  elegant  and  precise  forms^. 
Dolomieu,  and  other  prejudiced  Volcanists>  have 
indeed  observed  instances  of  the  lava  divided  into 
rude  prisiQis;  but  where  is  the  representation, 
of  any  Giants'  Causey  in  Sicily?  Where  the 
base  of  Etna  reaches  the  sea  on  the  east  the 
shore  is  volcanic,  or  at  least  supposed  to  be  so, 
for  the  space  of  twenty- three  miles;  and  for  the 
first  seven  or  eight  miles  after  leaving  Catania^ 
Spallanzani  indeed  observed  some  prisms,  more 
or  less  characterised ;  but  the  two  other  thirds  of 
this  shore,  though  equally  consisting  of  lava, 
only  present  irregular  fissures.  It  is  presumed 
that  even  the  former  bear  but  a  slight  resem- 
blance to  the  beautiful  articulated  columns  of 
Staffa,  or  the  Giants'  Causey,  especially  as 
figured  by  Da  Costa  and  Pictet.  It  is  also  to  be 
questioned  whether  these  columns  of  Etna  be 

*  VonTroil  has  observed,  that  basaltic  columns  are  common  in 
Iceland  J  but  the  people  suppose  their  ranges  the  work  of  giants, 
while,  if  they  originated  from  the  Volcanoes,  the  circumstance 
would  strike  the  most,  common  observer.  They  sometimes  appe^ 
among  lava,  sometimes  among  tu&;  that  is,  they  are  preezistenl 
to  either. 
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not  composed  of  porous  lava,  as  Dolomiea  allows 
that  some  are,  while  others,  as  he  says,  are  com- 
pact, because  the  water-stops  the  internal  efFer- 
tescence;  and  whether,  if  the  observers  had 
seen  the  elegant  articulated  columns  of  the 
north  of  Europe,  they  would  not  have  rejected 
the  comparison  *}  But  as  Sicily  may  be  said  to 
be  in  our  possession,  and  the  interesting  work  of 
D<domieu  has  not  been  translated  into  English, 
it  may  not  be  irrelevant  to  present  an  extract, 
that  fatare  observers  may  decide  whether  the 
appearances  be  caused  by  the  eruptions,  or  be 
antecedent  to  them. 

'^  As  basaltic  columns  rarely  appear  in  cabi-  BMOtiaoT 
nets,  and  it  is  more  interesting  to  see  them  on 
die  spot,  that  their  groups  may  be  the  better  foU 
lowed,  I  shall  point  out  those  parts  of  Etna 
where  the  mo^  curious  phenomena  of  this  kind 
may  be  observed. 

*'  In  the  second  of  the  Cyclopic  isles,  of 
which  the  form  is  that  of  a  long  pyramid, 
immense  prismatic  columns,  perpendicular,  ar* 
ticnlated,  and  for  the  most  part  hexagonal,  ap- 
pear;  the  diameter  of  which  is  from  two  to  three 
feet 

*  I  h9re  seen,  in  the  beaatiful  ooUection  of  M.  Patrin,  at  Pdrii, 
Mk  anicolaled  in  the  same  manner  with  baMltin :  but  no  out 
^  loppoaed  that  beiils  afe  produced  by  fire. 
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bastions.  The  cdlumns  reunited  by  their  som- 
mits,  as  into  one  head,  enlarge  according  to  their 
length. 

<<  Scattered  prisnis  and  walls  of  prismatic  lavas 
may  also  be  found  in  many  other  places ;  form- 
ing, as  I  have  already  mentioned,  a  kind  of  belt 
around  the  skirts  of  Etna.  Don  Joseph  Gioeni^ 
whom  I  have  formerly  celebrated,  is  occupied 
with  an  elaborate  description  of  the  prismatic 
lavas  of  the  volcano ;  and  he  will  add  prints 
which  can  alone  express  the  variety  of  their 
forms,  and  the  manner  in  which  they  are 
grouped*.'' 

If  these  representations  be  exact,  they  would 
certainly  induce  us  to  believe  that  prismatic 
basaltjn  is  the  product  of  volcanic  fires ;  and  an 
admirer  of  nature  would  willingly  embrace  a 
new  and  important  discovery,  which  would  afford 
greater  variety  to  his  views,  and  more  striking 
topics  for  his  contemplation.  With  regard  to 
the  British  dominions,  in  particular,  a  volcano^ 
even  extinct^  might  be  regarded  as  a  grand  and 
curioUs  acquisition.    The  great  number  of  vol- 

•  Dolomieu,  Etna*  p.  455.  It  must  not  howeirer  be  fofgottea 
that*  p.  198,  he  aUows  that  all  theae  colikmns  present  small  potts, 
▼istble  by  a  lens ;  nay,  p.  180,  he  regards  all  lavas  as  compact  which 
contain  spaces  of  some  inches  without  pores.  But  he  might  say, 
as  oompactneis  u  owing  to  refrigeration,  that,  in  the  cold  and  moist 
regions  of  the  north,  lavas  are  more  compact. 
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ffanoes  which  exist,  or  haye  exbted,  in  Iceland^ 
the  southern  skirts  of  which  can  alone  be  said  to 
he  known  to  naturalists,  might  well  authorise  us 
to  believe  that  a  chain  of  volcanoes  may  have 
existed  in  a  tract  of  country,  or  isles,  between 
the  north  of  Ireland  and  Faroe,  and  which  have 
been  submerged,  the  foundations  being  destroyed 
by  the  violence  of  their  own  conflagrations,  and 
the  fury  of  the  Atlantic  ocean.     There  are 
indeed,  according  to  Landt,  evidences  of  a  vi« 
treous  lava  in  one  of  the  isles  of  Faroe;  and  my 
intelligent  friend  Mr.  Browne,  who  has  pene- 
trated so  far  into  Africa,  and  has  pervaded  many 
parts  of  Asia  and  Europe,  was  convinced  that 
he  observed  a  wall  of  porous  lava  near  Belfast; 
but  still  there  is  no  appearance  of  any  craters. 
Perhaps  a  disciple  of  Dolomieu,  certainly  a  great 
and  respected  name,  <^  clarum  et  venerabile  no^ 
men^^*  would  be  contented  with  one  enormous 
volcano  between  the  north  of  Ireland  and  Staffa» 
and  another  among  the  Faroe  isles ;  for  the  ex« 
tmor  chain  of  ithe  Hebudes  is  granitic,  as  are 
most  of  the  Shetland  islands ;  while  the  Orkneys 
consist  of  argillaceous  sand-stone ;  and  none  of 
them  can,  on  any  theory,  be  said  to  present  vol- 
canic appearanccfs. 
However  this  be,  as  the  genuine  basalt,  that  of 


4$  touAtn  u    siDktovi* 

the  andekitSy  is  atlowed  on  all  handd  sot  to  be 
of  a  volcanic  nature,  the  distinct  name  basahin 
becomes  the  more  necessary,  in  order  to  discri* 
minate  a  wholly  different  substance,  the  origin 
of  which  is  still  liable  to  contestation. 

Concerning  basaltin,  by  many  called  compact 
lava,  further  observations  will  be  foi  nd  in  di»» 
cussing  the  Volcanic  Rocks.  The  testimony  of 
Daubuisson,  concerning  the  volcanic  origin  of 
this  substance,  is  too  remarkable  to  be  omitted, 
as  in  his  able  treatise  on  basalt  he  has  strongly 
enforced  the  contrary  opinion,  embraced  while 
he  was  at  Freyberg,  and  enveloped  in  the  vorteifi 
of  Werner.  This  change  of  his  Neptunean  idea^ 
occurred  after  his  visit  to  Auvergne,  a  country 
which  presents  many  extinct  volcanoes,  as  ail 
who  have  seen  it  or  its  products  must  confess  j 
this  curious  fact  being  only  denied  by  those  who 
are  lost  in  the  mist  of  prejudice,  and  who  in  &ct 
ruin  their  own  system,  by  pushing  it  so  Ibr  as  to 
maintain  tenets  palpably  absurd,  and  contradio* 
tory  to  the  common  sense  of  mankind ;  such  as, 
for  example,  that  pumice  itself  is  of  an  aqueous 
origin !  The  following  abstract  of  Daubuisson's 
remarks  on  Auvergne  is  given  in  the  JomrmU  4k 
Physique^. 

•  1804. 


DanbtriflMMi^ 
opunon. 


<^  Afte#  lAfing  givte  a  prdimhiary  idea  ol 
the  topographical  pMitiba  of  Auvergne^  and  the 
miiielialogicdi  straetdre  of  thig  country,  M. 
DanbaisBon  has  succemvely  and  in  det|ul  de» 
scribed  the  volcanoes  and  basalt?  of  the  country 
of  Pay  de  Dom^,  Mont  Dor  *^  and  of  Cantal,  he 
coaeiwles  his  memoir  by  a  general  reriew  of  his 
obaenrations*  We  fthall  bere  gite  ao  extract 
ffobn  this  latter  part. 

«*  Auvefgne  (Departments  of  the  Pay  de  Dome 
and  of  Cantal)  is.  ia  the  middle  of  that  great 
slope,  or  inclhked  plane,  whose  bottom  lies  to«- 
wards  thfe  trenter  of  France,  and  which  terminates 
in  ihe  iq>lknd  that  directs  the  course  of  the 
Rhone  to  the  >raBtwai^«  The  primitiye  soil  (an« 
tenor  to  the  v^olcanoes)  is  of  gra&ite,  coveted 
in  some  places  with  a  marly  Iknestone.  The 
TdH^  exoavated  in  this  soil  render  the  country 
Haequal,and  give  it  a  moualaisiotts  appearance, 
although  there  are  in  fivct  only  excrescences  or 
vdcsait  mountains,  which  rise  above  the  general 
^faKtieofthealope^ 

**  Neariy  aill  dds  soil  has  been  co«rered  with 
▼ohsanie  predudkions :  the^  are  iif  three  kinds, 
sad  their  fbrttiatiea  seems  to  date  from  three 
distJMt  epochs.    The  most  necent  and  least 

•  This  is  the  proper  spellings  derived  from  the  river  l3or,  which^ 
jolnlttg  ttit  hbittc,  ^tatmi  the  l>oMt)gtft.    S^  Le*&i^ttd. 
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numerous  are  currents  of  lava,  which  lead  ta- 
craters  still  existing;  the  second  are  masses  or 
tables  of  basalt,  separated  by  rifls  or  valleys; 
the  third  consists  of  mountains  whose  mass  is  a 
kind  of  volcanic  porphyry. 

"  1st.  Lava  in  form  qfcutTents.  There  are  in 
Auvergne  near  a  hundred  conical^  isolated  mouik- 
tains,  from  200  to  400  yards  in  height,  formed 
of  heaps  of  scoriae,  fragments  of  lava  and  of  la- 
piUo :  their  summit  often  presents  a  hollow  in 
the  form  of  a  cup  or  crater :  they  rest  imme- 
diately on  granite.  From  the  bottom  of  several 
of  them  currents  are  observed  to  run  of  lava  of  a 
basaltic  nature,  that  is  of  a  greyish  black,  with 
a  fine  compact  grain :  this  lava  contains  grains 
and  crystals  of  peridot  (olivine),  augite,  felspar, 
&c.  The  superficies  is  blistered  and  studded 
with  asperities,  which  sometimes  attain  and  even 
surpass  a  yard  in  height:  the  interior  is  more 
compact,  and  less  porous,  as  you  arrive  nearer 
to  the  bottom.  The  currents  are  spread  in  the 
adjacent  plain;  they  have  sometimes  reached 
the  bottom  of  certain  valleys,  and  have  followed 
their  course  for  a  distance  of  three  or  four 
leagues ;  in  advancing  progressively  they  always 
incline  to  points  lower  and  lower;  they  follow 
the  inequalities  of  the  soil;  they  separate  on 
meeting  with  any  obstructing  eminences  in  their 
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passage.  In  fact,  like  the  courses  of  fluid  matx 
ter,  thej  hare  been  subservient  to  all  the  laws  of- 
hydFodjnamics.  The  history  of  these  currents 
of  ]^va  is  complete^  and  there  is  nothing  left  to 
the  imagination  to  supply.  We  behold  the  ori-^ 
fice  from  whence  they  issued,  the  course  they 
pursued,  the  country  they  occupy,  &c« 

**  They  flowed  upon  granite :  their  substance 
then  was  either  in  or  under  that  rock ;  now  these 
lavas  contain  from  15  to  80  per  cent  of  iron ; 
the  granite  possesses  scarcely  any  $  they  do  not 
therefore  consist  of  granite,  fused  and  wrought 
by  volcanic  agents:  we  must  therefore,  with 
Dolomieu,  seek  under  this  rock,  for  the  matter 
which  has  yielded  this  substance ;  but  here  w% 
can  only  form  conjectures.  The  cause  which 
maj  have  developed  this  subterranean  fire,  the 
combustible  matter  which  may  have  maintained 
it,  are  entirely  unknown  to  us.  It  is  not  coal,  or 
bitummous  matter,  for  they  are  only  found  in 
secondary  regions,  and  never  either  in  or  under 
granite:  it  does  not  consist  in  pyrites,  because 
pyrites,  alone  and  enclosed  in  the  bosom  of  the 
earth,  never  decompose,  and  generate  no  heat« 
As  for  the  period  when  these  lavas  flowed,  al- 
though anterior  to  the  history  or  tradition  of 
mankind,  it  is  nevertheless  very  recent  when 
compared  with  those  vast  degradations  which 

VOL,  I.  E 
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the  Miiiace  of  the  globe  preBeut&:  it  is  poitefiof 
toi  the  entire  excavatiaB  of  the  TBlieys,  mmce  it 
occvpies  their  bottoms. 

^*  Sd.  Basaks.  The  volcanic  productioin  ef 
the  secottd  kindi  are  basaks^  which,  vnder  the 
form  of  sheets,  tables,  peaks,  coyer  the  elevated 
parts  of  the  ancioDt  soil,  or  constitnte  the  siudk 
nit  of  soHie  mouDtans  and  isolated  enMnences  ; 
they  are  also  obsewed  on  almost  all  the  skirts  of 
Mont  Dor  and  Cantal ;  they  are  evidesDAly  cMiiy 
the  remains  and  patches  of  different  cuirents, 
which  have  ^read  over  the  country;  they  pne^ 
sent  the  same  mineralogical  characters  aa  the 
basalts  of  other  conntries^  Saxony,  &c. ;  they 
contain  the  same  substances  ;  they  equally  kk* 
dine  to  a  prismatic  diviflion ;  they  cover  without 
distinction  all  kinds  oi  rocks,  and  are  ne.fw 
covered  by  theas,  fca 

^'  A  volcanic  origin  cannot  be  denied  to  these 
basaha  The  perfect  resemblance  between  their 
paste  and  that  of  some  parts  of  currents  of  lava 
which  ace  found  in  the  neighbourhood,  Mul 
which  have  come  from  a  crater  still  existing,  is 
already  a  very  strong  presumption;  but  they 
present  other  infallible  marks  of  thia  origin. 
L  In  following  step  by  step  certain  masses  of 
basalt  which  are  near  Mont  Dor  and  Cantal, 
and  supplying  by  the  imagination  what  haa  vi* 


ribly  bMn  titk«tt  Aitaj^i  ytft  ktthe  M  thcf  sictes 
t)f  tbo^e  two  eniftma^  roltkhic  motititftiM,  and 
y<m  OoiflM  fo  fiUMe^  of  ^6<wtli^  ar  of  blii^f^red 
f^ks^  wh«r€r>  hey6nd  Honht,  Mre  *re  iieslr  tht 
»w*6'  of  th^  eoi^feftf  5  itFI  (he  busaltt  which  hate 
beeit  finiowed  upwardi^,  biade  part  of  that  ctxN 
tebt.  a.  A  grWrtntitnftei'df  those  Iat*ge  basaltic 
l^atfbtiM  Whitih  dotei'  is^olatdd  UKmntains^  dis^ 
play  dti  thei¥  stnfkte  bli^tenf,  spotigy  ^orise^  of 
drosses,  like  theiM  wbi^  afe  observed  ofi  tfa6 
best  prewBt^ed  ts^as)  nof  caft  We  refuse  t^em  a 
smiila^  origin.  Sterne  oth^fs  of  thdscf  platforrttii 
repose  (ttk  volcanid  ashesf.  3.  Softie  Isolated 
eittiitieiioe^  pfeseiit,  it  isr  trtic;^  stiihmite  of  blaek 
basair,  compact,  priMtalte,  destitute  of  those  tin- 
equiroea}  rfgii^  of  the  actioh  of  fire  which  are-sceti 
elsewhere ;  bilt  tti6  greatest  part  ofthetn  statidd 
bjr  the  tide  of  those  pEatf6rms  with  scoriated  sm- 
feces  of  which  we  hare  just  spoken :  they  onc6 
formed  wHh  them  si  continued  whole,  and  hat6 
evidently  only  be^n  divided  from  them  by  th6 
excavafion  of  th6  valleys  and  ravines  which  now 
separate  theto.  They  cannot  have  had  a  ^ffer- 
tttt  origin ;  the  corrosive  action  of  time  and  thd 
elementg  muH  have  destroyed  the  scorified  bark ; 
^y  the  compaet  nttcleus  woilfd  remain,  de- 
l^fived  of  the  marks  of  the  action  of  fire,  as  arc 
the  interior  parts  of  the  greater  portion  of  lavai 

£  S 
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in  currents*  Thus  all  the  basalts  of  Autergbe 
present  proofed  either  direct  or  indirect^  of  a  rol- 
canic  origin;  though  the  degradation  of  .the 
soil,  the  dismemberment  that  the  currents  have 
suffered,  no  longer  permit,  us  to  retrace  the  era* 
ter  from  whence  they  flowed^  nor  to  $ee  the 
number,  form,  or  extent,  of  tibe  different  cur« 
rents:  the  only  positive  thing  we  can  say  in 
r^^ard  to  them  is,  that  their  existence  is  anterior 
tp  the  excavation  of  the  valleys. 
..  "  3.  Porphyroid  Masses.  The  third  species 
of  volcanic  productions  of  Auvergne  is  quite  of 
a  peculiar  nature ;  they  are  grey  stony  raasses^ 
of  a  porphyritic  structure;  they  form  eight  or 
ten  distinct  mountains:  the  most  considerable 
^re  Cantal^  whose  diameter  at  the  base  may  be 
about  nine  or  ten  leagu€;s,  and  900  or  1000  yards 
high^  above  its  bottom ;  the  Mont  Dor,  whose 
base  is  five  or  six  leagues,  and  its  height  from 
JLOOO  to  1100  yards;  the  Puy  de  Dome,  whose 
base  is  half  a  league  in  diameter,  and  600  yards 
high :  the  other  mountains  are  still  less.  The 
two  first  are  vast  masses,  torn  and  irregularly 
cut  by  the  action  of  the  waters.  The  substance 
of  which  they  are  all  composed  is  grey,  often 
approaching  to  black,  sometimes  to  green ;  its 
iractnre  dull  and  earthy,  with  coarser  or  finer 
grains;  it  has  little  hardness^  and  easily  decooa* 
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poses;  its  weight  is  about  twice  and  a  half 
greater  than  .that  of  water ;  it  melts  easily  under 
the  Uowpipe  into  white  amel*,  and  seems  to  be 
composed  of  the  same  elements  as  felspar,  but 
confusedly  united  3  it  contains  a  great  quantity 
of  crystals  of  felspar,  some  acicular  crystals  of 
hornblende,  and  even  some  spangles  of  mica. 
The  Uingstein-porphyr  of  the  Germans  f,  which 
is  found  in  considerable  quantity  at  Mont  Dor 
and  Cantal^  seems,  to  be  only  a  remarkable  va* 
riety. 

'^  These  porphyroid  masses  so  nearly  resemble 
certain  productions  in  the  humid  way,  that  it 
required  nothing  less  than  their  extraordinary 
position^  their  situation  in  the  midst  of  volcanoes, 
some  unequivocal  mai^s  of  the  action  of  fire, 
their  passage  direct  or  indirect  to  basalt,  and 
aboYe  all  the  volcanic  scoriae  imbedded  in  their 
mass,  to  prove  that  they*are  foreign  and  poste* 
riorto  the  productions  in  the  humid  way,  and 
thatihey  owe  their  existence  to  the  volcanoes. 

''  Nothing  positive  can  be  said  as  to  the  man* 
ner  in  which  they  have  been  produced,  and 
arrived  at  their  present  position.    No  where  is 

f  See  JohiMoii.  Enamel  is  properly  the  applicadon  of  the  amel 
to  aBDthcr  sabstance. 

t  Klaproth  procured  8  per  cent,  of  soda  from  ciiat  of  Bohenua^ 
nd  Mr.  Bergnan  6  from  that  of  Mont  Dor. 
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liwreobwrvodiwy  water  from  wbiojhjthieycwW 
|iav€  is6U6d,  Qor  4if!tip^t.eurmite  by  whi<)H  tMy 
migbt  be  tr»ml  tp  their  oiigio*  It  tuigbfc  be 
Ihpugbt  th^t  tbfy  mnmt  of  melted  greaitet 
wroiMght  <md  ej^ctml  by  vo}cwi^  /9«:^vUi»  Tbo 
boQiQi^nity  pf  tb^ir  iNii9t«  ^Q^  hQw  comi^eta 
tbe  fusiou  or  ign^ow  diss^vtio^  ba$  b^eHi  md 
pc^rc^ly  paryoitu  cH»e  to  believ<^  th»t  tbe  number 
of  crystal?  of  &l«pi^r  which  th?y  eoi»tain,  abovbl 
hftve  pre^e:«;i8te4  tbo  fusion,  Mid  withstood  it* 
The  form  of  these  crystals,  their  lamiaar  ^truc^ 
tare  perfectly  pre«er?ed»  tbetr  tran^pftupncy, 
their  facility  of  ipeltiQg,  tbeir  manner  of  kv^g 
in  th^po  Fast  masses,  and  in  phort  tb^ir  anAlogy 
of  composition  with  tbe  pa9i«  which  pupronndf 
them,  Jeads  one  to  believe  that  they  were  formed 
during  their  ignwas  |l^idity»  by  an  approi;)'' 
mation  of  their  integrant  part^j  which  were  able 
to  obey  the  laws  of  their  affinity.  Tbepe  por» 
phy roids  are  the  mo9t  aficient  of  all  the  voloanie 
prodttctionp  of  Auvergne ;  they  are  covered  with 
b9«alt,  and  contain  veins  of  that  substance. 

<^  However  differant  these  productions  may 
be,  however  distant  the  various  periods  of  thetf 
formation^  they  do  not  seem  the  less  united  in  a 
certain  degree,  and  form»  in  some  sort,  an  identic 
system.  CantaU  Mont  Dor,  Pqy  de  Dome,  &c. 
the  most  ancient  of  the  volcanic  mass^Sj^  are  iQ 


a  direct  Kne,  rnaniag  neariy  from  south  to  aortfa. 

Almost  sdl  the  basalts  of  these  region8»  thatmaj 

be>  in  some  maa&er,  retraced  to  their  origin, 

seem  to  have  taken  their  direction  in  this  same 

line.     It  is  also  in  this  direction^  and  among  the 

ancient  products^  that  the  greater  part  of  the 

craters  have  opened,  whose  vestiges  are  still 

^nsiVAe.    When  at  two  leagues  to  the  westward 

of  Clermont^  we  see  near  sixty  volcanic  inonn«- 

tains^  ranged  in  a  straight  line,  one  can  scarcdy 

believe  it  to  be  the  effect  of  chance.    A  cause 

has  certainly  existed  which  has  produced  this 

effect :  perhaps  there  was  under-ground,  and  in 

this  direction,  as  it  were  a  vein  of  matter  which 

contained  the  germ  of  volcanic  fire,  or  which 

was  of  a  natui^  to  maintain  it ;  the  cause  always 

existing,  its  effect  might  have  been  renewed  aft 

different  periods/' 

These  observations  are  no  doubt  cogent,  and 
worthy  of  the  acknowledged  ability  of  the  au^ 
thor.  But  in  the  spirit  of  perfect  candour  when 
ttesting  a  subject  where  it  is  diiScult,  after  every 
allowance  ^r  the  weakness  of  the  human  mind, 
even  to  suppose  that  prejudices  should  exist, 
Brochant's  able  abstract  of  the  arguments  for 
and  against  the  volcanic  origin  of  basaltin*  shall 
here  be  subjoined,  as  the  author  thinks  it  a  me* 
Htorious  service  to  the  science,  to  lay  before  the 
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English  reader  interesting  extracts  from  sucb 
works  in  the  foreign  languages,  as,  from  thdir 
very  nature,  can  scarcely  be  expected  ever  to  be 
known  to  him  by  translation. 
•SSSanoDt  '*  ''  ^^  already  been  said  in  the  Introduction^ 
p.  68,  that  mountains  of  secondary  trap,  and 
chiefly  the  basalts,  were  looked  upon  by  some 
mineralogists  as  produced  by  volcanic  fires,  while 
Mr.  Werner,  and  almost  all  the  learned  men  of 
Germany,  are  of  opinion,  that  they  have  been 
formed,  like  other  rocks,  by  the  waters  which 
inundated  the  surface  of  the  globe. 

*'  The  former  ground  their  opinion  on  the  foU 
lowing  reasons. 

'^  I.  In  the  masses  produced  by  volcanoes 
which  have  burnt  in  our  time,  are  found  pris* 
matic  basalts,  and  other  rocks  which  resemble 
trap,  and  which  nevertheless  bear  no  character 
of  fusion,  and  which  only  the  locality  and  po« 
sition  indicate  as  volcanic* 

^'  2.  It  is  an  error  to  believe  that  all  the 
masses  ejected  by  volcanoes  must  be  vitrified 
substances ;  such  are  on  the  contrary  very  rare, 

'^  3.  Neither  is  the  black  colour  essential  to 
volcanic  products:  there  are  some  grey,  others 
brown,  and  even  white. 

*'  4.  Many  observations  have  proved,  that  the 
fire  of  volcanoes  is  very  inferior  to  that  <^  ow 
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fiirnaces;  therefore  it  is  not  surprising  that  ba- 
salts may  be  changed  by  an  artificial  fusion;  and 
it  is  no  reason  for  believing  that  they  have  not 
before  undergone  the  action  of  volcanic  fires* 

^'  5.  Even  supposing  that  volcanic  fire  pos- 
sesses  a  great  heat^  it  is  known,  by  the  beautiful 
experiments,  made  in  England  by  sir  James  Hall, 
comparatively  on  the  whinstone*,  and  on  the 
lavas  of  Vesuvius,  that  a  contexture  and  aspect 
may  be  given  to  a  rocky  mass,  melted  and  cooled, 
which  shall  have  the  characters  of  glass  or  stone, 
according  as  the  cooling  is  quicker  or  slower. 
These  experiments^  having  been  repeated  on 
several  kinds  of  whinstone,  there  has  always  been 
obtained  by  a  gentle  cabling,  a  stony  mass,  com* 
pact,  dull,  exactly  similar  to  the  whinstone  em- 
ployed; and  on  the  contrary,  a  vitreous  mass 
was  obtained  by  a  rapid  cooling*  The  same 
essays  made  on  the  substance  of  bottle  glass, 
gave  the  same  reshlts, 

-  *  We  see  then  that  the  absence  of  scoriae  and 
vitrifications  is  not  a  reason  for  denying  the  Vol- 
canic origin  of  basalt;  besides,  it  is  a  known 
fiict  that  burning  volcanoes  have  produced  it. 

"  *Tbe  whinstone  of  the  English  is  generally  a  secondary  trap ; 
bat  among  several  specimens  that  1  have  seen  given  uniler .  that 
mme,  some  Tcsembled  l>asalt»  others  gmnstein  \  others  in  fine  had 
Ae  Mnictwt  of  anq^ite.'* 
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**  6.  Bat  withcmt  mentioning  basalts^  which 
have  so  many  volcanic  characten,  a  great  ana- 
logy is  found  between  secondary  mandektein 
and  porous  lavas;  between  the  day  of  trap 
mountains  and  the  products  of  muddy  eruptions; 
between  basaltic  tufii  and  volcanic  tufa;  and 
almost  all  minerals  which  are  found  scattered 
in  volcanic  masses,  are  found  in  trap  rnoun* 
tains,  &c. 

**  7.  The  position  of  secondary  tr^ps,  which 
lie  over  all  secondary  rocks,  while  tlie  hardnesS) 
compactness,  and  other  character  of  many 
among  them,  such  as  grunstein,  biualt,  and 
others,  aro  so  different  from  those  of  the  se- 
condary  rocks  on  which  they  lie.  That  kind 
of  dryness  to  the  feel  which  they  present,  and 
which  is  characteristic  of  volcanic  productions 
in  general,  all  these  approximations  will  not 
permit  us  to  acknowledge  that  basalts  have  bad 
the  same  origin  as  all  secondafy  rocks. 

«'  8.  It  has  been  objected  that  in  basaHic 
countries  basalt  is  found  on  almost  all  the  sum* 
mits,  and  that  such  would  not  be  the  case  if 
basalts  were  lavas:  this  might  be  true  if  these 
lavas  proceeded  from  a  rocent  deposition ;  but 
on  the  contrary  this  deposit  seems  very  ancient, 
and  has  undergone  many  changes.  M.  Reuss 
himself  observed  in  Bohemia^  that  the  basaltic 
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nupmito  h^  ikw9  met  with^  awm  to  be  tht 
reopjnp  of  #.YMt  bed.^4eciiyfed  btaalt 

"  9.  In  short,  the  coAiC«l  form  of  trap  monii^ 
tMOif  wd  .%bov)e  ^1  tboie  of  basalt^  has  the  most 
perfoct  re^emUiuice  to  that  of  yolcamc  moaiit 
toio^i  md  il;  18  this  memUaaee  which  gave  the 
first  hIm  0^  attribi^tiiig  a  volofliiiie  origin  to 
basalt, 

<'  The  94FQcete8  for  the  fomation  by  the  hu* 
mid  way,  pr  the  Neptuoi^ts,  on  their  part,  8up«- 
port  tkw  opinions  by  many  obfervatioM,  of 
which  these  ai:e  the  priocipal : 

^^  1.  It  i^  true  baealts  ue  feund  among  pro- 
ducts of  burning  vcdcanoee,  but  they  are  exi- 
toemely  inire»  and  modara  emptions  have  not 
prodwed  any# 

*^  ft.  Whatever  origin  may  be  attributed  to 
the  divisiim  in  prisms,  tables,  fcc.  it  is  not  peca^ 
liar  to  trap  rocka;  there  are  gypsums,  marls^ 
sand-stones,  which  frequently  offer  this  struo* 
tore.  Thus  then  this  division  in  prisms,  very 
W?  among  real  volcanic  prodncts,  on  the  con* 
tnury  exiits  in  many  stratified  rocks* 

**  9.  Qasalta  often  repose  inunediately  on  eoal, 

M  at  Meaner,  near  Casael ;  now,  if  thia  basalt 

was  volcanic,  it  must  necessarily  have  produced 

the  cogabustion  of  these  bed^  of  coal, 

^^  4.  The  remains  of  vegetables  and  anUnals, 
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which  are  found  in  tome  trap  rocks»  could  not 
in  like  manner  have  resisted  the  volcanic  heat 
without  being  destroyed. 

^^  It  is  the  same  with  many  minerals  which 
are  very  fusible,  and  which  are  there  met  with: 
indeed,  some  are  also  found  in  volcanic  rocks, 
but  these  instances  are  rare,  and  cannot  serve  as 
a  basis  to  a  general  rule. 

^'  6.  Cavities  filled  with  water,  such  as  en- 
hydritic  agates  found  near  Vicenza,  in  Italy,  in 
secondary  trap  mountains,  entirely  destroy  all 
supposition  of  a  volcanic  origin^. 

**  6.  There  are  not  observed  in  trap  rocks  either 
that  black  colour,  or  those  indications  of  vitri-* 
faction,  that  are  apparent,  at  least  in  certain  por- 
tions, of  the  products  of  burning  volcanoes :  real 
craters  have  never  been  observed.  All  those 
which  have  been  cited  were  hcJlows,  ohasms. 
filled  with  water^  so  common  in  some  moan* 
tains. 

^^  7*  Manddstein  has  certainly  some  resem- 
blance to  porous  lava;  but  there  are  mandel- 
steins  evidently  not  volcanic.  Besides,  the 
cavities  of  the  mandelstein  of  trap  mountains 
contain  very  difierent  minerals,  and  which  could 

"  •  The  Vulcausts  answer  that  these  agates  have  a  latter  origin 
fom  infiltiation.'*  « 


^^ 
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]K>t  have  uadei^one  the  aqtion  of  fire  ivithout 
being  changed^. 

<'  8,  It  13  trae,  that  accordiqg  to  the  experi« 
ments  of  sir  James  Hall*  and  some  late  ob- 
servations made  upon  burning  volcanoes^  it  is 
known  that  rocky  substances  may,  after  fusion^ 
reasBume  their  stony  character;  but  when  this 
takes  pUu;e  in  burning  volcanoes^  there  are  al- 
ways found  in  the  vicinity  substances  which 
ba?e  not  experienced  this  effect^  and  Which  on 
the  contrary  are  scorified  pr  vitrified;,  which 
d^otes  the  action  of  fire^    . 

''  9.  In  different  countries,  and  especially  in 
fiofapmia  and  the  Vicentine,  beds  of  basalt  have 
been  observed,  which  alternate  with  grit,  <Nr  stra-* 
tifonn  limestone :  does  not  this  reunion  of  these 
two  rocks  prov?  that  they  have  had  the  same 
origin  ?  The  Vulcanists,  to  make  this  agree  with 
their  theory,  are  obliged  to  have  recourse  to 
foite  a  forced  supposition,  according  to  which 
there  have  been  alternately  volcanic  eruptions 
aud  submarine  deposits ;  whereas  this  alternation 
of  beds  of  different  rocks,  of  nearly  contemporary 
formation,  has  more  than  one  example  in  mouu* 
tains. 

'*  10.  There  are  many  basaltic  regions  where 

^*  *  The  tunc  obtenralioa  as  in  aote  apoo  article  i.** 
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dently  perceived  by  the  correspoikfelice  at  tl^ 
b«di^  that  M  these  SMimits  were  parts  of  6ne 
Md  tfre^  same  bed^  which  spredd  OFver  adl  fte 
MUntiy :  now,  that  is^  not  the  natare  of  totea^ie 
depoevt»;  they  fioria  cutr^nts,  whi<ih  tiiKe  a  eei^ 
totA  direetion^  aAd  w>  similar  exatti^le^  of  stlksfk 
r^t  deposits  Bte  kttown,  but  amottg^  Meks  pro^ 
dttced  by  water j  aiitf  particalarly  atnoiifg  strtkti^ 
Ibrm  f*o6k^.  ' 

^11.  Basalt  has  no  appearancie  of  ftisiotr; 
heated  in  a  furnace  it  melts  to  glass.  It  is  tftie^ 
that  ffom  Halr»  e:i^rinientSi  a  stoiiy  sab^nce 
ba»  been  obtainesd ;  and  that  may  ve^y  well  h^ 
peu^  tfbce  nature  pi<oduces  it  in  btirnhfg  1*^^ 
caaoes*  But  these  oases  are  tery  rare^  and  Halt 
has^  justly  observed,  that  in  his  experiments  this 
iPppearance  depemfed  oh  the  management  of  th^ 
iH^olin^ :  bnt  it  must  then  be  supposed,  that  this 
eircuihs^nce  is  al#ay^  met  with  in  thevolcania 
eraptions,  which  ard  supposed  to  have  produced 
the  monniams  at  trap. 

*'  13.  The  prismatic  division  of  basdt  htm 
been  attributed  to  the  water  of  the  sea^  which 
they  say  then  covered  all  the  region  upon  which 
these  lavas  hav^  run :  that  is  possible ;  but  this 
accelerated  refrigeration  should,  according  to 
Hairs  ezperififteais,  give  the  kmM  a#  vitreous 
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sppenance ;  whiob  is  not  tlie  cue  even  ill  pON 
tkniiof  theaass^ 

<'  13.  The  conical  form  of  basateio  mountam!! 

proves  nothing;  it  is  true^  that  sBCb  is  the  form 

of  vokaaic  momitaius,  but  in  general  it  is  that 

of  ftA  moiintains  whose  indes  ate  covered  with 

earthy  sabstaaces^    Mehed  substances,  ashes^ 

give  this  form  to  volcanic  moaotains ;  and  if 

basaltic  moantains  assume  also  more  particularly 

Mg  appearance,  it  is  because  their  fragments 

are  quickly  reduced  to  this  earthy  state,  so  that 

tbey  naturaHy  form  slopes  on  the  sides  of  monn^ 

tains. 

*^  Moreover,  the  conical  form  of  basaltic  moun^ 
tains  is  not  that  of  burning  volcanoes:  the  former 
are  cones,  isolated  one  from  another,  nearly 
c^aal  in  height;  whereas  volcanie  mountains 
are  grand  coniform  elevations,  who^e  slopes  an4 
sides  are  loaded  with  little  conical  summits. 

*^  One  might  extend  much  farther  this  chiMn 
ef  motives  on  which  both  theories  are  founded, 
fcnt  longer  details  would  be  here  superfluous*; 

"  *  It  may  be  obsen-ed,  that  the  points  of  division  are  often  ia 
nattm  of  fact^  as  the  existence  of  scoria,  vitrifactions,  that  of 
inien»  &e«    I  do  not  pfetenrf  lo  diBevts  Aeir  legttimacj. 

''  Ptefaap  both  partiet  may  think  that  I  have  not  done  justice  tor 
iMr  argomcatay  and  that  I  have  overlooked  some  important  ones-. 
I  believe  not :  I  endeavoured  tg  reconcile  them,  at  least  the  prind^ 
pal;  bat  I  coofesa  if  any  have  escaped  me,  I  shooM-  easilf  cddioIb 
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time  may  perhaps  someday  afford  the  definitive 
solution  of  this  great  geological  problem.     Do** 
lomieu  occupied  himself  much  upon  it^  and  he 
doubtless  would  have  succeeded  in  uniting  both 
parties,  if  death  had  not  overtaken  him  in  the 
piidst  of  his  labours.    He  adopted  neither  of  the 
two  opinions :  he  was  persuaded  that  both  were 
admissible,  according  to  localities;  because  hav- 
ing often  seen  in  the  products  of  the  burning 
volcanoes  of  Italy,  rock  entirely  resembling  bar 
salt,  and  even  other  primitive  rocks,    he  had 
found  by  long  experience,  that  only  the  charac^ 
ters  of  locality  would  decide  on  the  origin  of 
either.     He  had,  according  to  this  principle, 
observed  some  basaltic  countries,  among*  others 
Auvergne  and  the  Vicentine,  and  he  had  re« 
garded  them  as  volcanic.    I  chiefly  cite  these 
(wo  examples,  because  I  know  that  many  cde* 
brated  German  mineralogists  are  of  a  contrary 
opinion*." 

A  yet  later  French  mineralogist  has  tkus  ex- 
pressed his  sentiments  upon  this  curious  and 
long-agitated  subject. 


myself,  if  £  thought  that  would  induce  the  advocates  of  the  two 
opinions  to  publish  fresh  memoiis^  to  undertake  their  own  defence. 
Thu  great  quarrel  has  been  long  hushed,  and  probably  bbth  parties 
have  collected  new  observations.*' 
*  Brochant,  ii.  6X2. 
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'*  We  shall  give  a  thiM  opinion  upon  ihe  on-  BMMMrrt 
|;in  of  basalt^  in  a  medium  between  the  two  pre- 
ceding ones,  and  which  appears  to  us  the  most 
probable*  The  naturalists  who  profess  it,  as 
FortistDolomieu,  Delrio,  Spsdianzani,  think  that 
the  discussion  on  basalt  is  often  a  dispute,  of 
mere  words :« that  if  this  name  is  given  to  those 
stones  whose  characters  we  explained  at  the  be* 
ginning  of  this  article;  some  are  truly  volcanic^ 
whQe  others  have  entirely  an  aqueous  origin; 
that  the  basalts.of  Saxony,  and  those  of  Ethiopia^ 
certainly  bdongto  this  second  division,  and  that 
it  is  probable  that  those  of  Scotland  and  Ireland 
also  belong  to  it ;  while  those  of  Italy,  and  An** 
Tergne,  should  be  arranged  in  the  first  class  to* 
tally,  or  at  least  in  part. 

**Otber  naturalists, and  particularly  M.Patrtn» 
imagine  that  basalts  are  the  productions  of  the 
muddy  eruptions  of  submarine  volcanoes ;  and 
that  the  nature  of  the  eruption,  and  the  influence 
of  the  water,  have  given  to  this  lava  those  par* 
ticolar  characters  for  which  it  is  remarkable. 
They  believe  that  the  latter  influence  prevented 
Ae  basaltic  matter  from  calcining  or  burning 
those  substances  on  which  it  flowed.  This  hy- 
pothesis, which  seems  one  of  the  most  probable, 
if  not  applied  without  exception  to  all  basalts, 
^plains  well  enough  the;  alternation  of  beds  of 
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^miMtie  bnait  mtfa  baAs  of  buait^'  or  ettfnjr 
iin4  rarthy  matter  without  order;  that  «f  ChMe 
mme  beds  of  banlt  with  saad«sfeooe»  with  car^ 
bonate  of  lime,  or  witii  coal,  which  are  fu>t 
altered  by  it ;  in  idtort,  &e  presence  of  fixuH 
ehdls  ifi  some  basaltic  beds.  The  caioses  wfaich> 
in  this  hyporthesisycoiicorred  in  the  fenoration  of 
prisniflttie  basalt,  no  longer  existing,  we  see  why 
bwah  «6  no  longer  formed  in  those  vast  cvrrent$ 
0£  lata  which  in  ear  days  have  issued  ifipom  vd- 
^eanoes.  It  seems  that  it  is  with  basah,  as  with 
:veias,  crystallised  beds,  fossils  pnpperly  so  called, 
ifee.  Niture  in  her  present  qnieseent  stete  no 
longer  fervis  any*." 

'  The  extent  of  these  obsenrations  wiU  be  par- 
doned, as  there  is  not,  in  this  science,  a  topie 
jmiote  difliouk  or  interesting :  bnt  we  must  now 
return  to  a  more  immediate  view  of  this  cde- 
iorated  mfastance. 

STRUOrtmB  I.      AltfORFHOUS. 

TWs  rock,  as  alr^^j  mentioned,  i$  the  trap  ^ 
the  Sjv«d^,  whQ  first  recooipaended  it  to  roodeni 
notice;  while  the  basaltic  cplumns  of  Sas:oqy  hsd 

•  Bropgpiait,  i.  473.  He  had  observ^^  p.  470,  that  lava  enur- 
ing the  sea  becomes  fixed  on  the  surface,  and  does  not  assume  a 
oolnamtr  hm^  viiiek  cathn  pvocteds  fsom  slow  «Mlii^. 
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been  observed  by  Agrieohi,  tbe  restorer  of  mine^ 
ndo^  ID  tbe  sixteenth  century.  Wh&tever  be 
their  origins,  these  two  substance^  are  identically 
the  same;  as  the  same  reaqlta  may  he  produced 
either  by  the  humid  or  the  dry  processes  of  che- 
mistry. 

Aspect  1.  Uniform.  The  columnar  basaltiil 
had,  as  already  mentioned,  attracted  great  atten- 
tion by  the  beauty  and  regularity  of  its  forms,  as 
esrJy  as  the  sixteenth  century ;.  but  trap,  or  stra- 
tifonned  basalt,  may  be  called  a  discovery  of  th^ 
Swedes.  The  hill  of  KuinekuUa,  in  Westrogothia, 
wss  one  of  the  first  observed;  and  also  that  of 
Huaneberg,  in  the  same  province. 

Black  basaltin,  from  KinnekuUa  a^d  other  parts 
of8«addi. 

Grey  basaltki,  from  the  same. 

Greenish^  from  Norberg. 

Eoddish,  from  Sweden. 

Black  basaltin,  with  small  needles  or  scales  of 
siderite,  fron^  Sweden. 

Stratified  basakt^,  fmm  Faroe,  S«affi^  the 
Giants'  Causey,  &o.  where  it  sometimes  underlies 
the  columnar. 

The  wme,  from  the  c^9tle  bin  of  Edinburghi 
Dwbarton^  and  other  parts  qf  the  south  of  Scot^ 
land. 

F  2 
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The  same»  from  Andemach  on  the  Rhioe. 

The  same^  from  the  Sierra  Morena,  or  Black 
Mountains,  in  Spain* 
>  The  same^  from  Toplitz  in  Bohemia* 
.  Black  basaltin,  from  Egypt 

Green,  from  the  same. 

Red  basaltm,  from  Channelkirk  in  Scotland. 
i  Brown,  .from  the  same. 

Stratiformed  basaltin,  from  Saxony. 

The  same,  from  Etna,  Vesuvius,  the  isle  of 
Bourbon,  New  Spain,  and  other  volpanic  re*^ 
gions*. 

. .  Aspect  2.  Mingled.  Basaltin,  with  nodules 
of  steatite,  from  the  isle  of  Skey  in  Scotland^ 
l¥estrogothia,  &c. 

Black  basaltin,  with  red  aseolite,  from  Sweden. 

The  same,  with  white  zec^te,  from  Stafii^  Giants' 
Causey,  &c. 

The  same,  with  many  beautiful  varieties  of  zeo^ 
lite,  from  the  Faroe  islesr 

The  same,  with  zeolite,  from  Etna,  &c 

The.  same,  with  grains  of  pyrites,  from  Hmme- 
berg  in  Swedei^  Dauphmy,  &c.. 

*  Sauasure  mcntioiis»  §  ligy*  a  kind  of  basalt  which  may  be 
called  laminar:  and,  §548,  a  singular  rockt  de  come,  (basaltin ?) 
in  tkm  Icavct^  with  auca^  quarts,  and  felspar.  If  compact,  he 
says,  it  would  have  formed  a  genuine  porphyry.    How  ? 
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The  same,  with  nodules  of  calcareous  spar, 

(rom  various  parts. 
The  same,  with  red  jasper,  from  Derbyshire.  * 

Basaltin,  passing  in  veins  through  granite,  from 

Norway.     With  inherent  pitchstone,   from  the 

Khine. 

Aspects.  Basaltic  Tufa.  This  substance  has 
been  observed  at  Stafia,  and  in  some  other  basaltic 
cozmtries*  A  considerable  portion  of  Arthur's 
seal^  near  Edinburgh,  is  composed  of  it 

Aspect  4.  Basaltic  Brida.  Bricia,  with  frag- 
ments of  granite,  on  a  base  of  basaltin,  either 
black,  grey,  or  green,  from  Westrogothia  in  Swe- 
den, or  from  Dauphiny  in  France. 

The  same  base,  with  fragments  of  quartz,  from 
the  same. 

The  same,  with  fragments  of  limestone,  frt>m 
the  Alps  of  Dauphiny. 

Tlie  same,  with  fragments  of  slate,  fr*om  the 
same^  and  from  the  mountain  of  Ta[rare,  near 
Lyons. 

The  same,  with  fragments  of  granite,  slate,  and 
luDestone^  all  mingled,  from  Tarare,  and  Dau- 


The  same,  with  fittgments  of  porphyry,  from 
the  hill  *of  Lesterelle  in  Provence. 
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Bridft  of  fhigiMntii  of  baatltin,  joiMd  by  a 
cement  of  quartz,  intermixed  with  pAftteleS  of 
bas&ltin.    Uncertain. 

p^tjnpf       Aspect  1.    Uniform,    Basaltin,  from  Sfolpen, 
in  Saxony:     Remarkable  as  having  attracted  the 
attention  of  Agricola,  and  other  naturalists  since 
the  sixteenth  century.    The  .little  town  of  Stolpen 
IS  built  upon  the  side  of  a  basaltic  hill,  a  few 
miles  to  the  east  of  Dresden.    The  lower  part  of 
the  hill  consists  of  a  granite,  of  white  felspar, 
^rey  quartz,  and  black  mica,  upon  which  the  ba* 
salt  rq)06^,  presenting  the  most  beautiful  and 
Regular  columns  observable  in  Germany*.    They 
Jiave  commonly  six  sides;  but  some  have  four, 
^ve,  seven,  or  eight;  yet  their  length  does  not 
Beem  to  exceed  fifteen  or  sixteen  feet.    The  co- 
lunms  are  vertical;  but  on  the  south-east  there  is 
fL,  rock  of  stratified  basalt,  of  that  kind  which  ap- 
pears in  tlun  plates  or  tables.     The  basaltiq  of 
Stolpen  is  black  with  a  bluish  cast,  the  grain  being 
impalpable,  the  firapture  copchoidal,  and  the  firag- 
jnents  sharp.     Its  hardness,  like  that  of  siderite 
and  basalt,  equals  that  of  iron  the  hardest  metal, 
being  more  than  800  of  Quist's  gradation.    Th)d 

f  Daab.  'sar  le^  bt&idtes^  42. 


basaltin  often  presents  little  cavities,  lined  with 
chalcedony,  and  qaarte  aystals ;  fonctimes  filled 
with  green  steatite,  calcareous  spar,  zeolite,  or  a 
litfaomarga,  resembling  semiopal  Smatt  gcmM  of 
olivi&e  also  occur,  and  dots  of  ndArile,  or  perhiq^ 
augite.  The  pillars  are  used  for  mafty  ua^iiL  and 
orauDentBl  purposes  of  architecture ;  an  esiample 
wMch  Toif^  be  followed  in  other  basahic  cotm« 
trie%  with  a  sacred  r^^ard  howerer  to  the  more 
regular,  grand,  and  conspicuous  parts. 

Columnar  basaltin,  from  Italy,  Sicily,  Auvergoe, 
Hungary,  Bohemia,  Saj^ony,  Lusatia,  Thuriogia, 
Hesiiay  Goetingen,  Nassau,  in  Gcnnaiiy;  from 
the  j^  of  Bourbon,  New  Zealand  and  other  islea 
in  the  SputhSea,  ftc.  &c.  The  columns  m^  ofte& 
so  smatt  as  to  be  chosen  aa  specimau. 

J^ct  2.  Mmgkd.  Columnar  basaltin^  an^ 
gled  with  sseoUte^  from  many  countrios* 

With  nodules  of  steatite,  calcareous  spar,  cfaal* 
oedony,  fithomargay  divine,  &c.  fromStolpen,  and 
other  places* 
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Chwctiis,  Texture  coarse,  and  of  a  large  grain,  mixed 
with  quartz  or  felspar,  but  lax^  and  incapable  of 
the  fine  polish  of  basalt  or  basaltin. 

Hardness  .marmoric.     Fracture    commonlj 
even.    Fragments  blunt,  and  amorpfabiis. 

Weight  sometimes  siderose,  generally  gram- 
tose. 

Lustre  glimmering.    Opake. 

Colour  grey  or  greenish. 
Hue.  As  the  Italian  termination  ifio  designates  di* 

minutives  and  substances  of  a  finer  nature,  so 
that  in  one  is  employed  to  discriminate  those  of 
a  coarse  appearance  or  large  grain.  Hence  the 
nanie  basalton  is  adopted  for  another  branch  of 
the  basaltic  family,  that  called  grunsteim  by  the 
Germans,  an  appellation  alike  vague  and  bar* 
barousy  as  are  most  of  those  terms  derived  from 
the  vulgar  miners.  The  most  important  and 
beautiful  of  the  grunsteins^  a  mixture  of  crystal* 
lised  siderite  with  felspar,  has  been  already  de- 
scribed after  siderite.  By  basalton  are  under- 
stood the  other  kinds  of  grunstein,  except  the 
porphyries;  being  a  mixture  of  coarse  basalt^ 
without  the  splendour  or  c#hesion  of  that  sub* 
Stancci  with  either  felspar  or  ijuart^.    Even  that 
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HHh  a  finer  grahi  must  still  be  regarded  as  a 
course  rock,  as  it  does  not  admit  the  polish  of 
basalt  or  basaltin.  The  common  whin-stones 
of  the  north  of  England  and  of  Scotland  belong 
to  this  class.  It  is  unnecessary  to  indicate  many 
examples  of  so  common  a  substance^  which  is 
chiefty  interesting  from  its  intimate  connexion 
with  basalt  and  basaltin^  often  passing  either 
into  the  one  or  the  other  of  these  substances. 

Werner  has  considered  grunstein  as  either 
primitive  or  stratiform.  The  former  has  been 
here  described  under  the  venerable  name  of 
Wallerite;  th6  latter^  which  commonly  covers 
the  beds  of  basalt,  is  that  about  to  be  mentioned. 
It  wool)}  appear  that  he  has  since  added  a  trans- 
itiregrunsteins  distinguished  by  veins  or  grains 
of  quartz,  in  Voigtiand  called  kberfelU^  or  li- 
ver rock,  being  coloured  with  a  reddish  brown 
oxyd  of  iron.  This  transitive  grunstein  occurs 
in  the  Hartz,  in  Bohemia;  and«  according  to 
Mr.  Jameson«  in  the  upper  part  of  Dumfries- 
shire. The  Wernerians  regard  grunstein  as  a 
more  chemical  solution  than  basalt,  though  it 
commonly  rest  upon  the  latter;  while  in  general 
the  more  chemical  dissolutions  are  the  lowest : 
&  circumstance  which  they  endeavour  to  ex- 
plain by  supposing  the  superincumbent  waters 
more  agitated  at  one  period  than  at  another. 
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WTRVCrUKB  I.      COMPACT  BA8ALTON. 

Compact  basalton^  from  some  of  tho  interior 
pillars  of  Stonehenge. 

Basalton^  or  whin,  from  Salisbury  Crags^  near 
Edinburgh. 

The  same,  from  the  Malvern  hills. 

Basalton  is  common  in  the  pavement  of  London. 


Gmnitebi 
ilate. 


KBokstein. 


sraucTUBv  ii«    slaty  basalton. 

This  is  the  green-stone  slate  of  the  Germans, 
being  composed  of  siderite  and  compact,  felspar, 
or  felsite,  which  is  sometimes  more  abundant  than 
the  former.  It  is  said  to  form  mountains  in 
Sweden,  and  abounds  near  the  mines  of  Adelfors, 
being  often  metalliferous.  If  the  felsite  generally 
exceed  in  quantity,  it  ought  to  be  classed  under 
that  rock. 

The  porphyry  slate,  or  clink-stone  porphyry,  of 
Werner,  basalte  en  table  of  the  French,  seems  an 
intimate  mixture  of  iron  and  felsite,  and  is  often 
found  in  basaltic  countries.  It  has  been  analysed 
by  Klaproth,  who  found  eight  parts  of  soda  in  a 
hundred.  How  it  came  to  be  classed  among  the 
basaltic  family  can  scarcely  be  imagined,  except 
from  its  local  situation,  a  circumstance  too  pre^ 
ponderant  with  Werner ;  it  being  as  often  foundf 
in  the  vicinity  of  basaltin,  as  lava  with  a  base  of 


fidsiteisbthatoflavt  witfaabaseof  siderite*  It 
is  sarpming  that  the  French  tnineralogistd  have 
not  adduced  this  circumstance  in  favour  of  the 
voldUiic  origm  of  basaldn.  Clink-*stODe  however 
fatt  no  sort  of  raladon  to  the  family  of  basalts  aa 
the  cbeottcai  analysis  inMibly  demonstrates  y  for 
it  oabf  oontainA  3  in  the  100  of  iron^  \^hile  all  the 
odier  iDodes  present  more  than  80.  It  is  there- 
fote  here  classed  under  Felsite,  with  which  the 
analysis  ttiictly  corresponds,  except  that  them  is 
double  the  quantity  of  iron,  which  imparts  the 
Wack  colour. 

MODEV-    PORPHYRY. 

This  rock  belongs  to  the  division  here  called  Name. 
IntrkUf  as  consisting  of  crystals  or  grains  im-^ 
bedded  in  a  base  9r  paste,  in  contradistinction 
to  Granites  formed  by  simple  coherence,  and  to 
Glatenites,  (both  also  derived  from  the  Latin),  in 
which  the  particles  are  cemented  together  by 
the  same  or  by  a  different  substance,  tfcarcely 
fisibie,  or  at  least  not  so  abundant  as  in  the 
lotrites*.  This  last  denomination,  beside^  in* 
itaatfy  recalling  to  memory  the  nature  of  %ht 
rock,  would  prevent  the  misapplication  of  the 

^  In  uke  manner  the  GlandulHes  of  Saussutv  are  those  itoatt 
wbjch  indodc  glands  or  kernels. 
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classical  term  porphyry  to  many  substances^ 
which  ha?e  only  a  very  faint  and  distant  resem- 
blance. 

The  term  porphyry,  is  therefore  here  testrict- 
ed  to  its  proper  and  peculiar  sense  of  a  bas6 
sprinkled  with  crystals  of  felspar.  The  word  in 
the  Greek  implies  a  purple,  or  rather  red  stone ; 
and  in  severe  classical  precision  ought  to  be 
confined  to  that  colour,  common  among  the 
monuments  of  antiquity :  but  as  denominations 
derived  from  colour,  the  worst  of  all  distinctions, 
'  have  been  forced  to  be  extended,  the  black*  the 
grey,  the  bluish,  and  even  the  green,  having 
the  same  base  of  trap  or  basaltin,  must  be  in- 
cluded. But  the  base  being  the  sole  ground  of 
the  present  classification,  all  the  other  kinds  are 
considered  as  Intrites,  and  reserved  for  separate 
desv^riptions.  , 

It  was  long  imagined  that  the  base  or  ground 
of  porphyry  consisted  of  jasper ;  but  this  suppo- 
sition has  been  finally  rejected,  and  it  has  been 
found  to  be  trap,  from  its  fusibility  and  other 
chemical  properties,  and  likewise  fi*om  its  exter- 
nal attributes.  Like  basaltin,  it  presents  crys- 
tals of  siderite,  grains  of  quartz,  and  sometimes 
glandules  of  chalcedony  and  of  steatite,  which 
last  perhaps  forms  the  green  matter  in  Swedish 
porphyry.    The  crystals  of  felspar  are  generally 
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lectangolar^  faaf  sometimes  oval  or  otherwise 
irregular.    When  they  are  scarcely  visible  to 
the.iiakecLeye,  the  substance  is  here  called  por- 
phyria; and  when  they  exceed  an  inch  in  nae    , 
the  term  porphyron  roay.be  applied. 

Genuine  porphjrry  abounds  in  many  parts  of 
the  world,  \  and  often  forms .  entire  mountains. 
Like  siderite  it  has  been  found  to  alternate  with 
gneisS)  andit  occurs  in  a  cokimnar  form.  Among 
the  delects  of  orology.  and  even  of  the  Wer-  Wemert 
nerian  theory  of  formations,  may  be  chiefly  par- 
ticQlarised  the  classification  of  the  porphyries^ 
Tagaely  so  called,  which  are  arrang^ed  under  one 
head,  whether  the  base  be  keralite,  felsite,  pitch-* 
stone,  or  even  serpentine,  or  indurated  clay; 
vhile  felspar,  like  mica,  may  be  occasionally 
found  in  most  j'ocks,  and  these  pretended  por- 
phyries ought  all  to  be  referred  to  their  several 
bases.  The  name  has  even  been  extended  to 
rocbwith  calcareous  or  other  crystals:  and  as 
strict  definitions  form  the  first  foundation  of  every 
science,  no  argument  can  more  clearly  evince 
the  necessity  of  new  and.abundant  denomina- 
tions of  rocks,  than  this  confusion  of  substance^ 
of  a  nature  wholly  remote;  and  so  frequent  and 
important,  that  no  geological  work  can  be  pro- 
perty understood,  except  the  author  use  much 
circumlocution.    For  to  extend  the  term  por- 
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phyry  to  everyiiabsteiice  in  whidi  small  crystalsi 
affe  imbedd^dt  is  aa  absurd  as  it  would  be  to  con- 
feuqd  granular  limestone  with  granular  quarts  ; 
or  any  o'ther  remote  substances  merely  of  simUsir 
structure,  or  even  aspect 

sTRuercaB  i.    PORFHTay  with  LAaea  cnr^ntAia 

Aspect  1.  Red  Porphyry.  This  kind  is  fre- 
quent in  ancient  monuments.  The  crystals  are 
seldom  so  regular  as  those  of  the  next  structure, 
it  is  sometimes  interspersed  with  gIobule3  of  a 
finer  porphyry,  or  even  of  porphyrin. 

Porphyry,  from  Egypt,  or  the  ruins  of  Rome. 

The  same,  from  the  Grampian  Mountains  in 
Scotland.     It  chiefly  occurs  in  Glenco*. 

The  same,  from  Corsica, 

Aspect  2'  Black.  A  fine  column  of  this  kind 
is  in  the  church  of  St.  Prassede,  at  Rome. 

Aspect  9.  Green*  This  has  sometimes  been 
called  vprd-antique,  but  the  proper  yerd-antique 
is  a  mixture  of  serpentine  and  white  marble.  The 
green  porphyry  has  also  been  erroneously  supposed 

*  Which  must  not  he  coAfouadcd  with  Glen  Cro,  not  far  horn 
ioveiar^. 
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to  be  one  of  the  Ophites;  or  soakiMtoim  of 
Pliny. 

Saoasupe,  and  kmaaoertble  others^  misled  im     Opinte. 

ancfinniig  the  Ophites  of  Pliny.  The  passages  are: 

PntioMimmi  qtuedam  [marmora]  generis,  siatt 

Lacedammum  mrUk^  ametisqut  hUarius»    Sic  et 

Auffutema,  ac  deinde  Wnrianum,  in  JEgypto^ 

Au^fuA  ac  Jlberii  p^iamm  principatu  repertiu 

DvSfcrentiaque  eorum  est  ab  Ophite^  cum  sii  iikul 

urpeatium  mMCuiis  muk^  unde  et  nomen  accepit; 

fiodhae  maculas  Aoerso  roodo  coUigunt;  Augm^ 

tetm  undatim  criipum  in  vertices;  Tiberianum 

ipana^  wm  oonooUitOj  canitie.    Ndjue  ex  Opiate 

columTUB  nisi  parva  admadum  inoetuuntur.    Dm 

gus  gentrOf  mtdk  candidmm,  nigricans  durum. 

xjLxn.  7.  edit.  Bnitier,  Paris  1779,  12mo. 

Again,  c.  22,  speal^ig  of  stones  used  lior 
makmg  mortars.  Patiorem  ex  alabastrite  JEgyptio^ 
vel  ex  Ophite  albo.  .  Est  enim  hoc  genus  Opfitis^ 
eo*  quo  vasa  etiam  et  cados  faciunt. 
These  passages  may  be  thus  interpreted : 
"  Some  marbles  are  of  a  very  precious  kind,  as 
the  gAien  of  L^o^deuicm,  which  is  also  more  cheer- 
&I  than  any  of  the  others*  So  itlso  the  Augustean, 
sod  tfterHwds  the  Tiberimi>  first  discovered  in 
Egypt  during  the  reigns  of  Augustus  and  Tiberius. 
The  difference  between  these  marble^  and  ophite 
cQQsists  in  thi^,  that  the  latter  nesembles  the  spots 
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of  serpents,  whence  its  name  is  derived ;  whereas 
the  marbles  display  their  spots  in  a  different  man- 
ner, the  Augustean  being  crisped  into  wavy  tops, 
while  in  the  Tiberian  the  white  is  scattered,  not 
convolved.  Nor  can  any  columns  be  formed  of 
ophite,  except  of  a  very  small  size.  There  are 
two  kinds  of  it,  the  white  being  soft,  the  blackish 
or  grey  hard."  He  then  proceeds  to  state  that 
both  were  used  to  appease  head-achs,  and  against 
the^  wounds  of  serpents ;  particularly  a  kind  of 
ophite  named  Tephria,  because  it  was  of  the  co- 
lour of  ashes ;  and  also  called  Memphites,  from 
the  place  where  it  was  found,  being  of  a  gemmose 
or  sparkling  appearance. 

The  other  passage  implies  that  ^'  good  mortars 
may  be  made  of  Egyptian  alabastrite,  or  of  white 
ophite,  for  this  is  a  kind  of  ophite  of  which  they 
make  even  vases  and  larger  vessels*" 

Lucan  also  has, 

Qdam  parvis  tinctus  maculis  Thebanus  ophites. 
«<  Like  Theban  ophites  tinged  with  small  spots." 

Pliny  b  not  very  accurate,  and  it  is  more  pro- 
bable that  the  ophite  came  from  Thebes  in  Upper 
Egypt,  than  from  Memphis.  It  must  however 
have  been  wholly  remote  from  green  porphyry, 
being  probably  the  Thebaic  stone,  mentioned  by 
Theophrastus,  of  a  dark  colour  sprinkled  with 


golden  drops;  that  is,  as  Wad  explains,  a  dark 
ollite  interspersed  with  golden  mica*.  The  white 
was  probably  a  spotted  marble  or  alabaster,  for 
the  ancients  arranged  stones  by  faint  resemblances ; 
but  white  ollite,  or  rather  massive  steatite,  is  not 
unknown  in  Saxony  and  other  countries. 

Green  porphyry  occurs  in  large  blocks  near 
Ostia,  which,  as  Ferber  observes,  was  the  old  har- 
bour where  the  Egyptian  ships  unloaded  f:  but 
all  the  other  ships  bound  for  Rome  also  arrived 
there;  nor  do  I  find  any  mention  of  green  por- 
phyry in  the  memoir  concerning  Egyptian  geo- 
logy, which  M.  Roziere  presented  to  me.     This 
porphyry  contains  crystals  of  siderite^  and  fre- 
quently spots  of  chalcedony.     Ferber  observed    I^^* 
the  following  varieties : 
Dark  green,  with  fair  green  spots ;'  common. 
Dark  green,  with  white  spots. 
Dark  green,  with  black  spots. 

*  FqibiL  iEgypt.  p.  17.  This  subject  will  be  further  illustrated 
in  tmting  of  the  Magnesian  Rocks,  and  of  the  ancient  marbles, 
where  it  will  be  seen  that  the  green  porphyry  was  unknown  till  the 
latta  times  of  the  Boman  empire.  Id  describing  thb  substance^. 
OaCoita,  p.  888,  justly  observes,  that  there  aie  no  Grecian  nor 
Boman  rdips  of  it  ^  and  he  concludes  that  very  little  was  fgund  even 
m  Egypt.  It  is  now  well  known  that  it  is  not  an  Egyptian  pro*  ' 
^iM;  botvatt  maaies  remain  near  the  poirt  of  Osda«  whete  it.  was. 
jxobably  left  on  the  ioupttons  of  the  barbarians  in  the  fifdi  century, 
when  the  arts  were  interrupted  and  abandoned. 

t  Travels  in  Italy,  M$. 
VOL.  I.  ft 
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Fair  green,  or  yellowisli  gr^ept,  vith  block  Bpoto. 
He  also  meotiansf  a  dark  gr^eo  porphyry,  qf 
which  the  trap  base  $Qm^t)m^s  pasjie^  uito  ^rystaU 
Qf  siderite;  while  the  largp  white  crysteli  of  fel* 
spar  are  so  numerousp  that  it  might  be  caUed  a 
white  porphyry. 

It  is  believed  that  green  porphyry  q(  this  stnic- 
tare  is  found  in  Ireland,  and  in  Cumberland,  and 
also  in  Norway. 

The  ancient  was  probably  found  in  Thessaly, 
as  will  appear  in  discussing,  under  one  p<^t  ^ 
view,  the  Ancient  Marbles  in  Domain  V, 
Saussure  mentions  the  following ; 
A  porphyry  with  a  base  of  greenish  grey  folsito, 
with  very  small  crystals  of  felspar,  Md  some  glo^ 
bales  of  lime ;  the  presence  of  the  laitt^  in  SO 
hard  a  rock  being  regorded  as  singular.  ^  1^73- 

A  singular  porphyry  of  a  chocolate  eolou?,  with 
crystals  of  blue  felsptfur.  1 1448. 

Not  far  from  Frejus  is  a  mountain  of  red  por- 
phyry, with  some  grains  of  quartz.  §  1453. 

At  Est^elle,  h^wew  Nice  and  Frejus,  are 
racks  of  porphyry,  the  base  being  of  the  colour  of 
wine  lees.  §  ^435. 
""dSSSS.^  He  alsp  gives  the  following  account  of  the  por- 
phyries which  he  observed  in  pebbles,  in  the  bed 
of  the  river  Durance,  which  has  been  long  cele- 
brated for  its  variolites^ 
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1539.  B.  "  Green  porphyry.  The  cement  of 
this  pcnrpfayry  approaches  likewise  to  that  of  tbe 
ophite*;  its  colour  is  howeyer  less  beautifiil:  it 
i$  a  green  wfaicfa  verges  to  the  deep  grey :  it  like* 
wise  assmnes  a  surfieure  less  unifomi  and  lesd  soft 
to  tbe  touch.  lo  other  respects  its  fractom  and 
hardness  are  the  sajne^  but  it  is  a  little  more  re* 
fractory,  and  tbe  glass  it  yidds  k  less  hard  and 
Qpake.  The  small  fragments  of  this  ^ass  aie 
however  attracted  by  the  magnet 

"  Tbe  crystals  of  felspar  which  this  porphyry 
contaiDs  are,  as  in  tbe  opikite^  leogthened  dblique 
angled {Hisms,  of  a  wlute  ioclimng^a  little  to  green; 
of  ao  ooctooiis  and  milky  lustre;  thar  fracture  is 
nore  compact^  and  preeoots  thicket  laminss  tfaan 
conmott  fe^par. 

1539.  C.  ''  Red  porphyry.  The  cement  of  this 
porphyry  is  of  what  I  caH  prhmiive  petrmlejt. 
In  the  loHed  pebbles  its  surfiLce  is  pretty  uniform, 
ahnostacfttotlie  touch.  It  braks  into  irregular 
tagmoti  in  sharpish  angles,  almost  opake  on 
tek  ei^e&  Its  fracture  is  scaly  withTory  thin 
fcales,  iriBcfa^  ^wwed  by  a  midroseope,  iqppeai 
seoii-tnn^araat  and  whitisb,  whilst  tfaa  bMO  t$ 
of  a  pretty  deep  wine  red. 

*  %  dphite,  Sanssote^  like  many  others^  ermneovtljrandciflKidt 

g8 
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'*  This  cement  is  more  than  semi-hard,  it  easily 
gives  sparks  under  steel,  and  may  nevertheless  be 
scratched  by  a  knife,  the  streak  being  of  a  rose 
colour.  :  It  melts  with  difficulty  under  the  bloicr- 
pipe  into  a  semi-transparent  glass,  grey  and  full 
of  Jbubbles,  mixed  with  some  brown  dots,  whicli 
are  attractable  by  the  magnet 

"  The  grains  are  of  felspar,  white,  yellowisli, 
rarely  crystallised  with  regularity,  and  of  the  unc- 
tuous nature  of  the  preceding. 

1539.  D.  '' Black  porphyry.  The  paste  of  this 
is  of  a  iine  deep  black,  approaching  a  little  to 
blue :  its  exterior  surface  is  pretty  uniform,  and 
almost  soft  to  the  touch.  Its  fracture  delicately 
scaly,  as  that  of  the  preceding;  but  its  hardness 
rather  less,  although  it  yields  some  sparks.  It  is 
still  more  refractory ;  the  flame  of  the  blow-pipe  only 
whitens  and  blunts  it  a  little  on  the  thinnest,  edges. 

^^  The  grains,  of  a  greenish  white,  have  no  regu- 
larity ;  fiiey  are  cemented  in  the  black  base.of  the 
stone,  in  all  sorts. of  forms.  Their  fracture  is 
most  fiDequently  scaly:  there  are  however  to  be 
seen  some  marks  of  the  laminar  texture  of  the 
felspar,  and  it  is  also,  as  in  the  others,  of  the  unc- 
tuous kind. 

1539-  E-  "  Brawn  porphyry.  Its  cement  is 
brown,  rough,  and  of  an  earthy  aspect;  it  is  how- 
ever pretty  hard.    The  grains,  seldom. regular^  are 
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of  an  unctuous  felspar,  a  little  compact,  and  of  a 
greenish  tint*. 

1539-  F.  "  Grey  porphyry  with  a  cement  of 
petrosilex,  of  a  greenish  grey,  enclosing  a  number 
of  crystals  of  unctuous  felspar  of  the  same  colour, 
though  a  little  whiter,  some  pyrites,  and  some 
black  ferruginous  spots. 

15S9-  G-  "  Schistose  porphyry  with  a  blackish 
cement  the  colour  of  iron,  with  a  scaly  and  bril- 
liant fracture,  hard,  containing  crystals  of  dry 
white  felspar,  opake,  which  bubbles  and  readily 
melts  under  the  blow-pipe,  and  other  crystals  of 
hornblende,  pretty  hard,  of  a  blackish  green.** 

Add  porphyry  with  black  chalcedony,  from 
Chemnitz,  in  Saxony.     (Linn,  k  Gmelin,  206.) 

Atiptct  4.  Blue.  Dark  mdigo  blue  porphyry, 
with  crystals  of  yellowish  felspar,  from  the  isle  of 
Rasay,  Scotland. 

See  Mr.  Jameson's  Mineralogy  of  the  Scotish 
Isles,  iL  1 17.  He  says  the  base  is  betwixt  clay 
and  homstone,  so  it  is  only  placed  here  to  excite 
hrtber  enquiry  concerning  so  beautiful  and  un- 
common a  rock. 

*  Vod  d'onlku  The  French  of  .Swi«  and  German  author*  is 
^^pecuUan 
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STRUCTURB  II.      WITH   SMALLER  0RT6TAL9* 

Ai^t  1.  Red*  Of  Egypt,  the  felspar  being 
frequently  in  white  or  in  flesh-coloured  prbms*. 

The  samei  with  white  only,  the  porphyry  of 
Pliny.  It  is  sometimes  interspersed  with  masses 
of  a  lighter  or  darker  colour. 

The  dame,'  from  Corsica,  from  Lesterelle  in 
Provence,  Scotland,  &c. 

The  same,  with  crystals  of  sideritq. 

Aspect  2.  ^  Brawn.  Of  this  Ferber  mentions 
two  varieties;  the  liver  brown  with  light  green 
spots,  and  the  dark  brown  with  spots  half  black 
and  half  green;  perhaps  he  means  crystals  of 
l^ack  »deritQ  and  green  felspar. 

Dark  brown  porphyry,  speckled  with  numerous 
small  crystals  of  felspar,  and  others  of  siderite 
and  quarts,  witb  reddish  and  green  nodules,  from 
Sweden^  where  it  is  nanu&ctured  and  takes  a 
h%b  polish. 

Aspects.  Black.  Entirely  resembling  the  red> 
except  in  colour.  Of  this  there  are  two  large 
columns  m  a  church  aoar  the  gate  of  SL  Paut^  ^^ 
Rome. 

•  Wad,  If. 


A^fict  4.    Onen.    ResetnUiDg  the  red. 

The  same,  with  cryitals  of  nderite* 

Fraiiii  FerlMr's  descriptka  k  would  stem  that 
tte  fcldpar  B  wantifig,  in  which  case  it  is  a  trap 
arbasi^Chk 

The  MiOB,  with  small  erfstals  of  firispar  in 
ivhite  spots,  commonly  irregular,  and  twisted  tte 
wonns ;  tiie  Parfido  verde^orito*. 

The  red  also  occurs  in  Egyptian  monuments,  as 
well  as  the  Waiik  f.  Gseen  porpbyiy  is  also  found 
in  Corsica  and  Norway. 


MOIWBVI.    POHPHYMN. 

This  name  haes  becm  idopt^  fbt  povpfay- 
litk  mbrtaaces,  in  wfakb  the)  crjrstak  of  fid^ 
spar  are  so  small  as  almost  to  escape  the  eye^ 
or  not  be  discoverable  without  a  lens.  But 
somewhat  of  the  regularity  of  true  porphyry 
must  be  obsen^ble^  otherwise  the  substance 
must  be  considered  merely  as  a  mingled  basaltin. 
On fteothef  band,  the  ttiixtiMe  of  a  few  grains 
tf  9iartB  may  be  admitted  kk  a  porphyria }  but 


*  OieUad  m  ciUpdIs  dot  tf  porphfiy,  kit  a  w«?ed  mixtere  of 
»Mte  and  felspar^  as  if  daubed  with  a  hxvah.  See  Anomalous 
fiocks. 

f  Win, »,  Id. 
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if  the  baee  assume  the  granitic  form,  it  must  be 
regarded  as  a  granitic  ptophyry. 
®J^5^  The  Swedish  porphyry,  already  mentioned^ 
approaches  nearer  to  a  porphyrin;  specimens 
of  which  are  common  in  most  porphyritic  re- 
gions, formii^  the  passage  from  basaltin  to  por^ 
phyry. 


MODE  Vn.    PORPHYRON, 

>  When  the  crystals  of  felspar  exceed  an  inch 
in  length,  and  are  distant  from  each  other,  cir- 
cumstances which  occur  in  the  large  scale  of 
nature,  the  rock  may  be  termed  Porphyron. 
The  utility  of  these  divisions  will  be  more  fully 
understood,  as  the  science  becomes  more  and 
more  studied. 


MODE  Vra.    PORPHYROID. 

'  This  denomination  includes  such  substances 
as  approach  the  porphyritic  structure.  In  a 
strict  derivation  of  the  term  porphyry,  as  al- 
ready explained,  the  black  and  green  kinds 
could  only  be  termed  porphyroids;  but  as  this 
severity  would  tQo  much  violate  common  usftge. 
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the  term  porphyraid,  as  admitted  into  the  side- 
roQs  diTisioOj  must  be  restricted  to  such,  rocks  as 
have  a  base  of  siderite,  basalt,  or  basaitiU)  pre* 
sentiBg  an  appearance  of  porphyry.  Some  of 
the  primitive  grunsteins  of  Werner  fisill  under 
this  distribution.  When  the  base  is  siderous, 
but  the  square  crystals  are  barytic  or  calcareous^ 
&c.  this  denonunation  may  also,  be  adopted^. 
The  mixtures  called  granitic  porphyroids,  &c. 
aj:e  to  be  arranged  under  their  proper  domfiins* 


MODE  IX.    AMYGDALTTE. 

Where  the  distinctive  characters  of  a  sub* 
stance  vary  much,  they  are  omitted^  to  avoid 
unuecessaiy  prolixity,  especially  as  they  may 
be  found  in  the  common  books  of  mineralogy  ; 
and  rocks  should  be  studied  in  themselves,  as  . 
well  as  in  books,  for  the  only  use  of  any  dassi-* 
ficatioQ  is  to  assist  the  memory. 

This  substance,  the  mandelstein,  or  almond-  x 
stone  of  the  Germans,  has  a  base  of  coarse  trap 
or  bassdton,  in  general  black  or  brown,  inter- 
spersed with  nodules  or  kernels  of  chalcedony, 
^te,  calcareous  spar,  zeolite,  and  green  mag«     Agatn. 

*  Tlie  f)reea  nderito,  with  crystals  of  calcareous  spar,  (Sauss. 
1 139, 4to.)  may  bdoDg  to  this  division. 


nentej  or  mftgnoiiaii  «arth  wiiigled  with  kMi^ 
The  agmtes  afford  taltiable  inawriali  for  maatt^ 
facturers^  and  tli^d  rock  aboutidi  in  many  coon* 
tries»  as  at  Oberstein  on  the  Rhime^  Kionoffil  and 
other  places  on  the  rirer  Tay»  in  Sootlandi 
whence  the  English  lapidaries  ba?e  called  th« 
latter  agates  Scotch  pebblesf*    In  the  north  of 
Italy  the  same  rock  presents  cbalcedonies,  v^hick 
,  are  sometimes  enhydrons,  or  cotitatn  a  drop  of 
water.    In  the  Faroe  isles  the  chalcedony  ooa^ 
monly  assumes  the  stalactitic  form;  and,  as 
Landt  observes  {^  it  has  been  found  modelliog 
itself  on  straw  or  moss,  whence  it  dearly  appears 
to  have  been  deposited  by  water;  either  heated 
by  Its  own  calorfC  (for  if  water  contained  no 
principle  of  beat  it  wouM  become  ice),  or  by 
snHerraneotts  fires,  as  the  fomfrtaitft  of  Geyser  m 
Iceland  deposHs  silictoiis  concretions. 
FmmtioDi.      Womer  considers  Amygdalite  as. of  two  iom* 
ations ;  the  Transitive,  the  base  of  which  be  cftfls 
wacken,  an  argiUaceous  rock,  sometimes  incfiii- 
ing  to  basaUin,  which  it  generally  accompadesi 
and  sometimes  to  iron-stone,  a  mixtims  of  iron 


*  Tliis  itiay  ftho  ht  called  <  io^/a  a&otter  urord  (haii  UOamdrga, 
MfletpieaiinB  df  tlM  auiie  aakinicet «  af^icdM  fio^ 

t  Thh  name  seems  also  a  distmction  from  the  English  pebbles 
iafMiAiin^-atoiiey  kc  8oiii»of  whtoh  aotai  htl«itiliita»apKa>> 

}  P.  146. 
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and  claj,  which  is  also  the  chief  repository  of 
prebnite.  The  other  formation  belongs  to  his 
Floetz^  horizontal  or  stratiform  rocks ;  and  he 
also  describes  the  base  of  this  as  being  wacken^ 
or  rather  decomposed  grunstein^  which^  accord* 
ing  to  his  theory^  generally  lies  nnder  basaltin 
aDd  above  clay.  But  Mr.  Jameson^  to  whom 
we  are  greatly  indebted  for  an  exposition  of  the 
Wemerian  system,  omits  amygdalite  in  his  de- 
scription of  wacken ;  and  Brochant  regards  the 
base  of  amygdalite  as  a  decomposed  siderite  or 
grunstein,  and  it  certainly  belongs  to  this  do- 
maia.  It  is  believed  that  (divine,  though  fre- 
quent in  basaltin,  has  never  been  observed  in 
amygdalite,  in  which  the  silicioos  parts  assmne 
a  different  form. 

Some  Flinch  mineralogists  have  supposed  oripn. 
aaiygdalite  to  1^  of  rolcanic  origin ;  but  Patrin, 
tiMmgh  an  ardent  volcanist,  has  rejected  this 
idea,  and  surranges  it  after  porphyiy,  as  he  ob« 
serves  that  the  base  is  sometimes  siderite,  some* 
times  trap.  The  cavities  are  also  larger  than 
any  fond  in  lava;  and  though  agates  be  so 
Maed  fiom  the  rivev  Achates  in  Sicily  (in  the 
soQth  of  that  country,  and  at  a  great  dMance 
fitna  Et]ia)»  it  af^eara  not  that  agates  hawe  ever 
bosa  Amtnedi  In  any  volcanic  cq^on. 

Amygdalite,  Ufce  hasail,  oftin  contaias  no: 
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dules  of  common  steatite^  and  small  crystals  of 
siderite.  As  it  only  takes  a  very  coarse  polish, 
the  base  is  properly  a  basalton. 

STRUCTURB  I.      AMYGDALITB  WITH    AGATES. 

.    From  Oberstein  on  the  Rhine. 
;    The  .same,  with  cubic  zeolite. 
.    The  same,  with  veins  of  glassy  chalcedony,  ac« 
companied  with  a  band  of  the  colouring  matter, 
which  would  form  agate. 
.    Brown  amygdalitie,  from  the  same. 
.    Amygdalite,  with  chalcedony,  zeolite,  &c..from 
the  Isle  of  Skey. 

•  Faujas  has  given  a  good  list  of  the  products  of 
KinnouL  Kinnoul,  but  ridiculously  calls  them  lavas.  He 
mentions  black  basaltin  joined  to  basalton,  the 
latter  presenting  small  crystals  of  febpar,  so  as  to 
assume  a  porphyritic  appearance.  The  same  com- 
pact basaltin,  in  columns.  Green .  basalt,  very 
firm  and  sonorous.  Basalt  with  crystals  of  fel- 
spar, and  attracting  the  magnet  A  square  prism 
of  the  same,  with  a  camdian  on  one  of  the^ides. 
The  same,  with  globules  of  green  eatth,  agate,  and 
calcareous  spar,  &c. 
Mod.  ,  Beautiful  agates,,  or  what  are  called  moca- 
stones,  also  occur  in  a  rivulet  called  May,  which 
Ms  into  the  £m  near  the  house  of  Condie,  in 
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Perdishire.  Mocorstones  are  also  said  to  be 
found  OD  the  banks  of  the  Tweed,; being  chalce- 
dony mingled  with  green  earth,  bitumen,  &c.  in 
the  form  of  moss,  and  other  appearances.  They 
recdve  their  name  from  Moca,  in  Arabia;  that  is^ 
like  many  other  substances,  not  from  their  native 
site,  but  from  the  mart  where  they  were  sold, 
being  brought  to  Moca  from  Cambaya  in  Hinr 
dostan,  which  also  transmits  beautiful  camelians 
and  chalcedonies*.  There  are  probably  rocks  of 
amygdalite  in  that  vicinity.  It  would  appear 
however  that  this  rock  is  among. the  rarest  pro* 
ducts  of  nature,  having  seemingly  been  observed 
only  in  the  four  countries  above  mentioned ;  Hin* 
dostan,  Sicily,  Scotland,  and  the  neighbourhood 
ofOberstein.  / 


STEUCTURB  II.      AMTGDALrTB  WrTH   CALCAREOUS  SPAR. 

Of  this  the  toad-stone  of  Derbyshire  affords  Toad-ttoiw. 
a  well-known  example.     Patrin  mentions  another 

*  It  is  ttdd  that  the  fine  caraelian  is  produced  by  att  fronr  no- 
doles  of  a  kind  of  chalcedonic  flint,  which  are  left  in  the  heat  o£ 
l^one-dung  for  many  pionths.  One  of  these  flints  I  received  from 
my  hig^ly.Rspected  friend  Mr.  Ferguson,  whose  noble  collection  of 
nunenis  is  known  to  all  Europe.  But,  in  the  oriental  phrase,  his 
lore  of  science,  and  generous  spirit,  surpass  all  the  gens  in  his 
9»bi»et. 
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from  Strelka^  ia  Siberia,  with  crystals  of  felspar 
and  globules  of  steatite,  in  a  base  of  liver*€oloared 
Vuioiiteof  traa  The  variolite  of  the  Drac,  a  torrent  whicfa 
throws  itself  into  tibe  Isere  beneath  Grenoble,  also 
belongs  to  this  dividion.  The  base,  according  to 
Patrin,  is  of  trap,  mingled  with  day,  or  what  the 
Gennui  minenaogists  would  call  a  wacten,  bring 
of  a  grey  or  violet  colour,  with  spai^es  of  fSl^>ar 
and  ^bnles  of  calcareous  spar;  sometimes  also 
with  ^oboles  of  green  steatite.  In  like  manner  the 
toad-stone  of  Derbyshire  is  occasionally,  though 
rarely,  of  a  li^t  brown  colour,  with  green  spots. 
Saussure  regards  the  variolites  as  primitive  rocks; 
but  Werner  only  classes  diem  as  either  transitive 
or  stratiform* 

Black  amygdalite,  or  toad-stone,  frmn  Derby- 
shire. 

The  same,  with  veins  or  nodules  of  red  jasper. 

Dark  brown  toad-stone,  from  the  same. 

light  brown^  or  fawn-coloured  toad-stone^  with 
ip'eeD  globules,  from  the  same. 

Variolite  of  the  Drac,  the  Hartz,  &c. 

The  calcareous  spar  sometimes  decomposes, 
and  leaves  a  felse  i^peajranoe  of  lava. 
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This  subetaoce  abounds  ia  the  bi^  upland  of 
Me^pco,  whare  it  10  of  a  reddish  c<dour^  and  is  tbo 
UtzarAU  used  in  building*  As  tM  regioo  abounds 
with  ¥alcanoes,  it  is  probaJl)ly  a  lava* 


MODEX.    IRONSTONE. 

Tcxtaie.  ooippact,  granular  or  eajrthj^  some-  omdm. 
tiroes  mtdulated.  Oo  the  surface  of  English 
bills  composed  of  this  substances  it  often  pre*^ 
senia  a  singular  ornamented  appearance,  as  if 
derived  from  piimce»  or  pome  other  l<»ig  py<* 
ranidal  shdU  with  transveme  bars ;  and  is  some^ 
times  covered  with  yellow  rost  irom  the  decom* 
position  of  the  iron. 

Hardness,  basaltic.    Fragments^  amorphous, 
rather  sharp. 

Weiglit,  siderose. 

Lostre^  didl,  Qpake. 

This  substance  forms  many  small  chains  of      ^^^* 
hiflsin  ^gland,  as  in  Surry^  &c,  and  in  other 
countries^  yet  has  scarcely  been  identified  in 
boob  of  mineralogy.    Ferber,  in  his  orycto- 
graphy  of  Derbyshire^  mentions  iron-stone  as 


composed  of  a  bluish  heavy  clay,  with  an  ap« 
pearance  of  containing  much  iron ;  he  also  men- 
tions a  brown  kind,  found  in  the  coal-mines  of 
Stansby.  This  rock  Qontains  from  20  to  40  of 
'  iron,  and  when  rich  in  that  metal  is  worked  as 
an  ore ;  being  a  Gemeiher  Thaneisenstein  of  Wer- 
ner, which  contains  about  40  parts  of  iron  in  the 
100.  But  none  are  here  intended  to  be  included 
which  exceed  20  or  25.  It  is  supposed  gene- 
rally to  indicate  coal ;  and  if  so,  that  mineral 
may  be  expected  in  Surry.  The  clay-dtone»  or 
argillaceous  iron-ore,  has  commonly  a  brown  or 
red  appearance;  while  this  is  grey  or  black, 
and  pix>bably  contains  no  more  iron  than  basalt. 
The  name  iron-stone  is  commonly  used  in  Surry 
and  other  counti^;  bdt  it  probably  is  one  of 
the  vague  whins  of  the  North.  It  is  oi  the 
gangart  of  prehnite*. 

8TRUCTURB  I.     COMPACT. 

Iron-Stone,  from  Surry,  Shropshire,  &c. 

The  same,  with  prehnite,  frtim  Dunbarton,  &c. 

*  Mountains  of  Uon-slQpe  exist  in  the  East,  if  we  credit  Arab. 
Nights,  yi,  239,  Qf  Dr.  ScotVseait.  1811. 
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flraUCTURB  II,      COLUMNAR. 

Mr.  Sowerby  possesses  in  his  valuable  museum 
a  curious  example  of  this  kind,  being  quadrangular 
columns  of  iron-stone  passing  through  slate. 

8Ta0CTUaB  III.     VARIBGATBD. 

This  Icind,  with  an  appearance  of  shells,  &c. 
has  been  already  mentioned. 

The  rock  upon  which  the  Capitol  of  Rome  was  *^  ?^{J* 
founded,  is  thus  described  by  Breislak.  1.  The 
colour  is  brick  red,  but  with  spots  of  a  deeper 
ting^  and  which  are  also  of  a  larger  gram.  2.  Its 
hardness  surpasses  that  of  tufa,  but  is  inferior  to 
that  of  lava,  being  comparable  with  that  of  the 
freestone  used  at  Paris.  3.  If  large  pieces  be 
broken  off  with  the  hammer,  the  fracture  is  even 
conchoidal ;  in  small  the  fracture  is  unequal,  small 
grained,  but  never  rough.  4.  It  acts  on  the  mag- 
i^tic  needle  at  the  distance  of  two  or  three  lines.  * 
5.  It  contains  scales  of  mica,  fragments  of  felspar, 
and  white  globules  of  calcareous  spar,  with  some 
fragments  of  melanite.  6.  Observed  in  the  sun 
^th  a  good  lens,  the  whole  mass  is  found  to  be 
crystallised. 

If  this  rock  be  not  a  red  basalt,  it  may  pass 
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into  tiie  Mode  of  Iron-stone,  as  appears  from  its 
action  on  the  magnet. 

The  stone  which  serves  as  a  gangart  to  the 
quartz  crystals  called  Bristol  diamond,  may  also 
.  be  ranked  in  this  division ;  but  it  seetns  to  be  only 
a  vein-stone  passing  through  limestone.  Various 
kinds  of  iron-stone,  siliceous  and  argillaceous, 
often  occur  in  mines,  but  have  not  been  found  to 
constitute  rocks. 

The  foUowmg  substance  may  also  be  added  to 
this  division. 
"l^^f       «  Iron  clay. 

"  £isenthom«-^Wemer. 

"  External  Characters. 

^^  Its  colour  is  commonly  brownish  red,  which 
seldom  approaches  to  blood  red,  but  more  o^ 
to  reddbh  brown. 

*^  Occurs  almost  always  vesicular^  sometinieS 
with  empty,  sometimes  with  filled  vesicles* 

'^  Internally  it  is  dull. 

^'  Fracture  fine,  earthy,  sometioiea  inclining  to 
conchoidal. 

'^  Fragments  indeterminately  angular. 

^'  Is  soft,  but  sometimes  passes  into  aeni-hard, 

''  Is  not  particularly  difficultly  firiu^ble. 

'^  Not  particularly  heavy,  in  a  middling  degree. 


"  Geognostic  Situation.  #• 

'^  It  belongs  to  the  floetz-trap  rocka^  and  con- 
stitutes, like  wacken,  the  basis  of  aqiygdaloid. 

"  Observations. 

"  It  is  distinguished  from  wacken  by  its  ccdour, 
and  the  greater  propcnrtion  of  iron  which  enters 
into  its  composition. 

'^  £.  Tbe  iron  which  it  contains  is  very  mudi 
oxydised,  whereas  that  in  basalt  is  slightly  oxyd- 
ised.'* 


MODE  XI.    JASPER. 

Texture^  very  fine  grained  an4  compact^  some^    charactan. 
times  rather  earthy. 

Hardness*  crystallic>  sometimes  only  felsparic^ 
Fracture,  conchoidal.  Fragments,  angular  sharp. 

Weighty  sometimes  siderose,  sometimes  grani- 
tose. 

Lustrej  glistening,  rising  to  shining,  but  some*. 
times  dull.    Opake;  sometimes  translucent  on.    . 
tbe  edges,  but  it  then  passes  to  jaspagate. 

The  most  frequent  colour  of  jasper  is  the  red, 
which  has  been  found  to  contain  from  16  to  90 

*  From  the  addtdons  to  Mr.  Jameton's  Mineralogy,  u.  603. 
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IS 


Wfcite  jasper. 


Sinople. 


of  iron,  and  often  attracts  the  magnet.    It 
surprising  that  analyses  have  not  been  made  of 
a  substance  regarded  as  valuable. 

Basanite,  or  the  Lydian  stone,  is  by  many- 
regarded  as  a  black  jasper,  seemingly  with  rea- 
son, for  its  geognostic  relations  in  veins,  &c. 
resemble  those  of  the  other  jaspers,  and  small 
reins  of  quartz  often  traverse  both  kinds. 

The  existence  of  white  jasper  has  recently 
been  granted;  but  even  this  colour  does  not 
refuse  the  presence  of  abundant  iron,  as  may  be 
observed  in  the  white  ore  of  iron  called  steel  ore, 
or  the  spary  iron  ore,  which  is  found  to  contain 
from  30  to  40  of  iron,  with  more  than  20  of 
manganese. 

The  black  being  admitted,  jasper  maybe  said 
to  present  all  colours,  except  blue,  which  seems 
however  to  occur  in  New  Spain,  or  at  least  a 
green  approaching  nearly  to  blue.  The  sinopl^, 
or  red  jasper  of  Hungary,  sometimes  contaia^ 
gold*;  and  is  said  by  Born  to  hold  18  of  irois. 
When  Mr.  Kirwan  argues  against  this,  from 
the  comparative  lightness,  he  forgets  that  many 
ochres,  and  even  ores  of  iron,  are  comparatively 
light;  nor  is  that  metal  itself  of  great  specific 


*  The  sinople  of  Heralds  is  green! 
Pliny)  was  red.  ' 


Tht  earth  of  Siaope  (see 
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gravity,  being  much  inferior  even   to'. tin  or 

copper.  '\r\ 

<'  Mountains  of  striped  jasper  occur  in  SihefiB,       sitM. 
•  ••  •'  • 

and  often  with  breccias,  but  without  petrifii^ 

tions,  per  Herman.  1  Berg.  Jour.  1791 »  p^Bli- 

and  94;  of  red  jasper,  ibid.  88;  and  also  of  .<- 

green  jasper,  2  Gmelin.  81.  (French.)    It  often     .•  .* . 

forms  thick  strata  in  mountains  of  schistose  mica 

in  the  Apennines,  Ferber,  Italy,  109;  and  in 

Siberia,  S  Herm.  281.     In  Saxony  it  is  found 

alternating  with,  and  sometimes  mixed  with, 

compact  red  iron-stone,  2  Berg.  Jour.  1788. 

485. 

**  In  the  south  of  France  it  occurs,  reposing 
on  granite,  and  underlajing  basalt,  3  Soulavie* 
72.  In  the  Altaischan  Mountains  it  has  never 
been  found  in  contact  with  granite,  but  it  some* 
times  underlays  argillite.  6  Nev.  Nord.  Beytr. 
I15."» 

At  Salisbury  Crags,  near  Edinburgh,  a  cinrious 
jasper,  spotted  with  metallic  iron,  occurs  under 
the  basalt.  Saussure  and  Dolomieu  have  ob- 
served that  jasper  is  chiefly  of  an  argillaceous 
nature,  more  or  less  penetrated  with  oxyd  of 
iron.  Patrin  has  given  an, interesting  account 
of  the  mountains  of  jasper  in  Siberia  f,  where  be    of  Siberia. 

•  Kirwan,  G.  E.  177.  t  "•  ^^^ 
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C0ncei)rcs  that  what  he-  calls  petrosilex  passes 

inta-j^per^  by  th,e  influence  of  the  atmosphere  ; 

Imlrwihis  he  judges  from  the  colours,  and  not 
*»  *• » ' 
,  Npm  the  analysis.     His  primitive  petrosileK^  as 

^fi6  declares^  is  felsite^  while  he  places  jasper, 
' -'..  which  he  calls  primitive,  after  his  secondary  pe* 
/  ' ;- '  trosileac,  which  he  exprossly  mentions  is  the 
horostein  of  Werner.  There  is  therefore  great 
V  •,'.'  conffusion  ifi  his  context,  as  he  derives  a  primary 
rock  from  a  secondary  substance;  and  his  pe- 
trosilex  must  be  itself  regarded  as  a  dull  and 
imperfect  jasper;  nor  is  it  inconceivable  that 
the  surface  may  even  attract  more  iron  from  the 
Utraosphere,  where  atoms  of  that  sidbstance  con- 
stantly float,  as  has  appeared  from  manyexperi«> 
fiients  and  inferences.  The  most  beautiful  jas- 
pers of  Siberia  appear  on  the  eastern  side  of  the 
southern  part  of  the  Uralian  cAain,  particulariy 
the  ribbon  jasper,  green  and  red,  and  that  spot* 
ted  with  pitchstone,  or  peiimps  brown  jasper. 
Another  beautiful  kind  presents,  mi  a  bright  red 
base,  Kttle  undulating  veins  of  olive  green,  ac- 
companied by  a  white  thread  which  follows  aU 
the  undulations.  lu  Daouria,  on  the  left  bank 
l>f  the  river  Argtao,  one  of  the  sources  of  the 
Amur,  there  is  afiimous  mountain  composed  of 
green  jasper;  but,  like  the  other  kinds,  it  will 
not  rise  in  lai^  pieces,  but  ^lits  into  small  frag- 
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»«te.  He  dbseryes  that  jasper  is  generally 
schistose.  A  late  tfaveller  has  infoTHied  us  that 
moaotains  of  jasper  extend  for  perhaps  more 
than  a  thousand  miles  through  the  pastern  part 
of  Siberia,  inclading  Gore  Island,  between  that 
country  arid  North  America.  On  the  contrary 
the  grsmd  ^h%ma  of  Eivropeaji  monntaios  seldom 
or  neyer  present  this  substance ;  which  is  chiefly 
found  in  Sici]y>  Bohemia,  and  Saxony. 

It  must  be  observed  that  many  of  the  jaspers 
lither  bdong  to  lithology  or  gemmology,  being 
only  found  in  geods  or  small  yeins.  Nor  is  it 
intended  to  be  affirmed  that  they  ail  belong  to 
'  the  siderous  domain^  though  the  bl^ok,  the  red, 
mi  the  green,  which  ace  £Mind  in  the  greatest 
abundance,  appear  always  to  belong  to  that  di« 
Tisioo  I  and  it  may  be  observed  that  these  co- 
loon  also  occur  in  basaltin,  like  which  also  ja^ 
per  occurs  in  columns  at  Duabar,  in  Scotland.  . 

sraucnTHB  j.    common^ 

J^^  1.  Black  jasper.  It  is  doubtful  whetiier 
this  Substance,  the  basanite  or  Lydian  stone  of 
Wffioer^  ibrm  entire  mountains,  though  Kirwan 
aeeas  rather  to  imply  that  it  does :  but  the  sili- 
ceous scMstus  of  Werner^  which  includes  basanite^ 
is  ap  va|;^e  w  uppeH^tion  as  tp cofwey  no  idepi; 
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and  the  application  of  the  term  has  embarrassed 
even  the  most  skilful  mineralo^ts* 

Black  jasper,  from  Prague. 

The  same,  from  Leipsic. 

The  same,  from  Hainchen,  near  Freyberg,  in 
Saxony. 

The  same,  from  the  Pendand  hills,  near  £din« 
burgh*. 

Aspect  2.    Red  jasper^  from  Saxony. 

The  same,  with  granite  adhering  to  both  sides, 
from  the  Spizleite,  near  Schneeberg. 

Red  jasper,  or  sinople,  with  grains  of  gold, 
from  Hungary. 

The  same,  from  Siberia,  where  it  rises  in  moun- 
tains f* 

Aspect  3.  Green  jasper,  from  Daouria,  where 
it  composes  a  mountain. 

Aspect  4.  Striped  jasper.  In  green  and  red 
stripes,  from  Siberia,  where  it  forms  a  chain  of 
mountains. 

*  Brongniart,  1.  387.  regards  the  siliceous  schistns  of  Werner  as 
a  ickiiiose  jaspwr.  He  might  rather,  with  Faunas,  have  called  it 
black  jasper,  most  jaspers  being  schistose.  As  ixon  forms  the 
dominant  principle  of  jasper,  and  black  is  the  most  usual  colour  of 
its  compounds,  it  would  be  absurd  to  rgect  black  jasper. 

t  Gcnnan  and  Dutch  tiaycUen  sometimes  call  red  jasper  coro/. 
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Brown  \jasper,  it  is  believed,  may  also  form 
iDOQBtains  or  rocksi;  bat  the. other  kinds,  as  the 
Eg^tum,  the  jaspagate,  &c.  are  only  found  in 
small  pieces,  commonly  globular. 


8TRUCTURB   II.      COLUM^Ajt. 

This  stTQCture  is  very  rare,  and  scarcely  occurs 
except  at  Dunbar,  in  the  south  of  Scotland,  where 
the  mterstices  of  the  pillars  are  filled  with  sili- 
ceous c^nent. 


MODE  Xn.    SLATE. 

Texture,  eminently  schistose  or  slaty,  com*  charactcn, 
moBly  straight,  sometimes  curved  or  undulating, 
of  a  very  fine  or  impalpable  grain. 

Hardness,  from  marmoric  to  basaltic.    Frag- 
ments, sharp,  splintery,  sometimes  rhomboidal. 

Weight,  granitose. 

Lostre,   sometimes    dull,    sometimes   silky. 
Opake. 

The  colour  is  most  generally  bluish,  but  some* 
tiioes  greenish,  of  a  purple  red;  also  yellowish, 
and  somietimes  with  stripes  or  spots  of  a  darker 
colour.    It  is  the  ihonschiefer,  or  clay-slate,  of     Names. 
Werner,  the  argillaceous  schistusbf  many  English 


and  French  miaeralo^fitSy  being  by  fU  ranloBd^as 
a  primitive  nook.  *  As  it  has  been .  found  to  con* 
tain  fcom  14  to  flO  of  irop*  it  stricdy  b^oogs  to 
this  domain^  the  elay  being  a  very  iiiferior  con- 
sideration. It  has  also  a  metal) ic  appearance 
and  sound,  very  different  from  schistose  clay  or 
clay-slate,  strictly  to  be  so  denominated.  The 
sample  term  slate,  besides  the.adrantage  of 
being  in  geaeral  nse»  bas  been  tbought  sufflokot. 
to  discrimmate  it  by  way  of  eminence.  It  g»> 
nerally  contains  a  portion  of  magpnesia;  anA 
when  this  is  abundant,  as  appears  to  be  indi- 
cated in  those  kinds  which  have  a  very  silky  or 
satiny  appearance,  it  m^  be  ranked  among 
the  magnesian  rocks«  It  often  presents  pyrites^ 
either  in  a  cipibic  or  dundritic  £>Fm,  sometiqies 
sober},  and  even  gptraet  and  siderite.  Ao^h^te 
also  appears ;  and  a  recentcUscovery  chia&toUt^ 
or  hoAlow  spar.  -Scales  of  «ica  0ften  occur,  as 
in  many  otber  mbstances;  nay  it  somelwpes 
passes  into  mica-slate :  and  Daubuisson  has  4^ 
monstrated,  by  an  operose  chraaical  analysis, 
that  they  may  be  regarded  as  different  modeft  of 
tke  same  ingredients. 

It  often  forms  entire  monotaiAi^  but  com- 
monly only  a  partj  alteraatijig  wjith  gneiss  an4 
micardate :  nay,  according  to  Kiiwao  and  Pal* 
las,  both  granite  ud  gneiss  often  rest^npon  slato. 


■OBB  XMJ*     8LAVB. 


107 


Sometimes  veim  of  granite  are  fonnd  to  jnas 
throagh  this  substance,  which  roust  not  be  ac^^ 
cepted  as  only  appearing  in  the  finer  forrnxosed 
for  slates,  but  also  in  coarse  and  thick  schistic 
and  sometimes,  though  rarely,  even  massive. 

It  is  doubtful  whether  the  yellow  argillaeechis 
schistos,  which  composes  the  famous  mountain 
of  Potosi,  belongs  to  this  description;  as  the 
argillaceous  schisius,  or  the  cUy-'siate  of  many 
other  countries,  so  •  remaiicably  metalliferous, 
oamiot  be  classed  under  this  division;  wUch 
further  evinces  the  utility,  if  not  necessit}^  of  a 
&r  greater  abundance  of  definitive  denominadons 
in  this  new  science.  But  Helms  seems  to  oon-> 
sider  the  Andes  as  chiefly  composed  cfi  what 
Kirwan  calls  primeval  blue  ar^Uite;  and  he  de- 
scribes the  yellow  slate  of  Potosi  as  being  ex- 
tremely hard.  If  tiiey  contain  from  10  to  30  of 
iron,  they  belong  to  this  division ;  and  as  iron 
commonly  accompanies  the  richest  ores,  it  is 
probable  that  its  presence  is  here  indicated. 
Bot  Htm^Idt  regards  that  amaziog  chain  of 
monnteins  as  chiefly  composed  df  what  is  called 
argiUaceoos  porphyry;  while  those  of  New  Spain 
are  of  argiUaceous  scfaistus:  roofing-slate,  ttoA 
its  correlatives,  being  regarded  as  rare. 

There  are  valuable  quarries  of  slate  in  Corn- 
wall, Wales,  Westmoreland,  and  Scotland.    A 


Potosi 


QoaniM. 


Ifjf^  DOMAIN  I.      SIBBBOm. 

curious  account  of  the  manner  of  working  those 
of  France,  near  Angers,  may  be  found  in  the 
Journal  des  Mines. 

In  his  account  of  the  primitive  schisti,  Patrin 
has  the  following  article  *: 
SkteofUni.  '^  Ferruginous  schistus.  This  slate  is  mostly 
composed  of  hardened  clay,  abundantly  mingled 
with  an  oxyd  of  iron,  either  black  or  brown» 
sometimes  red  or  yellow;  a  little  quartz;  and 
much  mica.  This  rock  is  one  of  the  most  com- 
mon  in  the  northern  countries,  where  iron  is 
singularly  abundant.  The  eastern  part  of  the 
Uralian  chain  of  mountains,  for  an  extent  of 
about  500  leagues  from  north  to  south,  is  almost 
entirely  composed  of  this  rock." 

The  same  able  author  gives  the  following  ac- 
count of  the  slate-mines  at  Charleville  on  the 
Meuse,  which  he  regards  as  primitive;  and 
afterwards  of  those  of  Angers,  considered  by 
him  as  secondary. 

**  The  slate-mines  of  Charleville  are  not  ex- 
plored by  open  quarries,  like  those  of  secondary 
slate,  but  by  subterranean  galleries,  because  the 
roof  of  the  bed  of  slate  is  composed  of  banb 
of  quartzose  schistus,  very  hard  and  very  tiiick; 
and  besides,  the  slate  plunges  very  rapidly  under 

•  i.  i«o. 
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this  rockj  which  would  render  enormous  clear* 
ages  necessary,  and  would  expose  the  workmen 
to  great  danger  from  falls  of  the  rock. 

'*  The  principal  slate-mine  of  this  country  is 
that  of  Rimogne,  four  leagues  to  the  west  of 
Charleville.  It  is  in  a  hill,  of  which  the  centre 
is  primitive,  hut  the  skirts  are  in  part  covered 
with  beds  containing  shells.  The  mouth  of  the 
mine  is  towards  the  summit;  the  bed  explored 
inclines  forty  degrees  to  the  horizon,  so  that  to 
advance  four  feet,  you  must  descend  about  three 
feet  perpendicular.  The  workmen  call  this  bed 
the  plate,  on  account  of  its  form,  which  is  flat 
and  thin,  if  the  extent  be  considered.  Its  thick* 
ness  is  nevertheless  sixty  feet ;  but  its  length  and 
breadth  are  incomparably  greater,  and  their  li- 
mits remain  unknown.  It  has  been  pursued,  by 
a  principal  gallery,  to  the  depth  of  400  feet; 
and  they,  have  driven  many  lateral  galleries^ 
wUch  are  proldnged  about  two  hundred  feet, 
on  each  side  of  the  main  gallery;  where  are 
placed,  in  succession,  twenty-six  ladders,  for  the 
passage  of  the  workmen,  and  the  carriage  of  the 
date. 

'*  But  in  this  thickness  of  60  feet,  there  are 
only  40  of  good  slate :  the  remaining  20  of  the 
underpart  are  full  of  quartz,  and  unmanageable; 
The  rock,  wh;ch  forms  the  immediate  roof  of  the 
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of  slate»  chiefly  near^  Laferriere  in  Normandy^ 
and  in  the  neighbourhood  of  Angers.  The  last 
is  the  most  important;  it  furnishes  slate  of«the 
most  perfect  quality;  and  its  extent  and  pro* 
digious  thickness  make  it  be  regarded  as  in* 
exhaustible. 

^<  This  bed  extends  for  a  space  of  two  leaguesi 
fipom  AvriU^  to  Tr^laz^,  passing  under  Angers, 
where  the  Mayenne^  which  comes  from  the 
north,  cuts  it  at  right  angles. 

"  The  town  of  Angers  is  not  only  covered  but 
built  with  slate,  those  blocks  being  employed  in 
masonry  which  are  the  least  divisible. 

<<  The  quarries  which  are  actually  explored 
are  all  in  the  same  line,  from  west  to  east,  as 
well  ais  the  ancient  pits;  it  being  in  this  di- 
rection that,  by  the  exterior  disposition  of  the 
sol),  the  bed  of  slate  presents  itself  nearest  the 
suriace.  Inunediately  under  the  vegetable  earth 
is  found  a  brittle  kidd  of  slate,  which,  for  four 
or  five  feet  in  depth,  splits  into  little  fragments 
of  some  inches,  which  have  the  form  of  a  rhom- 
boid,  or  a  portion  of  that  figure. 

^^  A  little  lower  is  found  what  they  call  build- 
ing stone,  being  a  pretty  firm  slate,  but  scarcely 
divisible  into  leaves.  This  is  employed  in  the 
construction  of  houses,  after  it  has  been  suffi* 
ciently  hardened  by ^ being  tbried  in  the  open  air. 
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<'  At  fourteen  or  fifteen  feet  from  the  surface 
k  found  the  good  slate^  which  has  bee^i  quarried 
to  the  perpendicular  depth  of  about  300  feet> 
{he  remaining  thickness  being  unknown. 
'  '*  The  operations  are  conducted  by  open  quar- 
ries,  by  successiye  fancies;  trenches,  of  about 
nine  feet  deep,  gradually  narrowed,  in  order  to 
preserve  a  slope  sufficient  to  prevent  lapses  of 
the  rock ;  so  that  a  trench,  four  hundred  feet  in 
width  at  the  opening  of  the  quarry,  shall  be  re- 
duced to  nothing  at  the  thirtieth  fancier  that  is 
the  depth  of  270  feet.  There  is  every  reason  to 
presume  that  a  far  greater  depth  might  be  at^^ 
tained,  and  with  more  advantage,  as  the  lower 
they  have  gone  the  more  perfect  is  the  slate^ 
They  have  only  been  stopped  by  the  difficulties 
presented  by  the  method  of  quarrying  hitherto 
adopted,  which  appears  not  to  have  be^n  the 
best,  in  one  respect  particularly,  which  is,  that 
the  quantity  of  slate  diminishes  as  the  quality 
becomes  better,  so  that  in  the  total  mass  those 
of  a  middling  quality  are  far  more  numerous^  '  « 
It  would  seem  that  the  method  of  subterranean 
galleries  would  prevent  the  inconveniencies  of 
the  present  plan ;  there  would  not  at  least  be 
lost  and  overwhelmed  a  prodigious  quantity  of 
excellent  slate.  The  slate-mines  of  CharleviUe 
ni^t  serve  as  an  example;  where,  in  spite  of 
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the  disadvantageous  situation  of  the  bed,  which 
renders  it  more  difficult  to  be  worked  than  if  it 
'  were  horizontal^  the  product  amply  repays  the 

undertakers^  though  the  galleries  be  of  great 
length,  and  some  even  pass  under  the  river 
Meuse.  Slate  is  far  more  valuable  than  coal; 
and  yet  all  mines  of  the  latter  are  explored  by 
pits  and  galleries,  sometimes  of  immense  depth ; 
those  of  Charleroi,  in  the  Netherlands,  are  about 
two  thousand  four  hundred  feet  in  perpendicular 
depths  those  of  Whitehaven,  in  England,  about 
five  thousand,  while  they  extend  more  than  half 
a  league  under  the  sea.  But  works  conducted 
with  skill  overcome  the  difficulties  which  are 
pnxluced  by  these  subterraneous  excavations, 
which  are  repaid  with  great  profit,  and  no  part 
of  the  mineral  treasure  is  lost  It  would  ther^ 
fore  be  of  great  consequence  to  try  if  the  method 
ckf  galleries  could  not  be  adopted  at  Angers. 

'<  As  to  the  interior  structure  of  this  great 
mass  of  slate,  it  is  divided  by  many  veins  of  cal- 
careous spwr  and  quartz,  about  two  feet  thick, 
by  fifteen  or  sixteen  in  height ;  they  are  parallel 
amongst  themsdves,  and  proceed  regnlariy  from 
west  to  east,  in  a  situation  which  a4>praacbes 
the  vertical,  as  they  only  decline  seventy  de» 
grees  towards  the  south.  Hiese  reins  are  met 
at  intervals  by  similar  veimi,  whose  direotioii  ii 
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the  same  i  and  of  which  the  inclination  is  also 
seventy  degrees^  but  in  an  opposite  sense,  so  that 
when  they  meet  the  former  they  either  form 
rhombus  or  half  rhombs,  which  Guettard  com- 
pares to  the  letter  V;  some  being  upright,  while 
others  are  rerersed. 

<^  All  the  layers  or  leaves  of  the  slate  have  a 
dtirectlon  and  inclination  similar  to  those  of  the . 
first  veins  of  quartz;  that  is  to  say,  that  they 
rise  seventy  degrees  towards  the  souths  and  dip 
towards  the  north :  and  even  when  intersected 
by  veins  which  have  an  opposite  inclination, 
theirs  i$  not  changed.  The  whole  mass  is  thus 
divided  into  immense  rhomboids,  composed  of 
plates  all  parallel  amongst  themselves,  and  with 
the  two  opposite  faces  of  the  rhomboid. 

**  The  slate  of  Angers  is  extracted  in  blocks 
of  a  Sxed  size,  which  are  divided,  as  at  Charle^- 
ville,  into  reparians  and  leaves.  It  is  betwitt 
these  leaves  that  there  are  frequently  found  ves- 
tiges of  marine  animals,  and  above  all  pyritous 
impressions  of  pous-de-mer  (the  eea-louse,  a  little 
naivalve  shell  of  the  courie  kind) ;  of  little  che* 
vrtitC9  (shrimps  or  prawns) ;  and  a  kind  of  crab, 
of  which  the  body  is  about  a  fi)ot  in  breadth, 
ud  foarteeo  or  fifteen  inches  in  length,  die  tail 
baving  nine  m  ten  rings.  The  shrimps  are 
sonetimes  m  mimeiroiis^  that  Goettard  counted 
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forty  upon  a  slate  of  only  one  foot  square.  But 
it  must  be  observed  that  none  of  the  above  ani- 
mals have  similar  representatives  in  living  zoolo- 
gy. But  what  appears  most  surprising  in  these 
impressions,  particularly  with  regard  to  the  large 
crabsi  is,  that  the  body,  though  there  be  no  sign 
of  its  being  crushed,  may  be  said  to  have  no 
thickness  whatever.  They  are  rather  simple 
engravings  than  bodies  in  relievo,  the  convexity 
of  these  large  crabs  upon  a  thin  leaf  of  slate  not 
exceeding  the  quarter,  or  even  the  tenth  part,  of 
a  line;  nor  is  it  perceivable  that  the  body  of  the 
animal  at  all  penetrates  the  thickness  of  the  leaf 
where  it  is  adherent.  And  what  still  adds  to 
this  wonder,  is  the  nearly  vertical  situation  in 
which  these  impressions  are  found  in  the  mine. 
**  A  series  of  leaves  of  slate  may  be  compared 
to  a  set  of  books  placed  upon  shelves ;  and  the 
impressions  of  crabs  and  other  animals,  to  en- 
graved plates  in  the  volume^  They  do  not,  in 
fact,  occupy  more  thickness  ^  and  it  is  equally 
difficult  to  conceive  how  the  body  of  these  ani- 
mals, though  otherwise  perfectly  defined,  should 
be  reduced  to  a  simple  surface  without  thick- 
ness :  and  how  it  should  always  be  found  in  a 
vertical  situation,  which  cannot  be  ascribed  to 
any  derangement*  in  the  bed  itself,  since  it  is 
still  horizontal,  and  occupies  a  space  of  many 
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leagues.  The  difficulty  of  supplying  such  phe-^ 
nomena  has  led  some  to  imagine  a  plastic  force 
in  nature^  a  power  of  modelling,  in  the  mineral 
kingdoms  forms  analogous  to  those  of  organised 
bodies. 

<<  These  slates  also  often  present  beautiful  py-« 
rites  in  the  form  of  trees,  more  than  a  foot  in 
estent,  which  are  regarded  by  Guettard  as  im-* 
pressions  of  tretnelUe.  The  pyrites  is  sometimes 
in  small  grains,  disseminated  like  a  dust  upon 
the  surface  of  the  slates ;  where  may  also  be  ob- 
senred  many  little  stars  of  selenite. 

*^  When  the  blocks  have  been  drawn  from  the 
quarry,  if  they  be  left  e^eposed  to  the  sun  or  to 
the  open  air  for  some  days,  they  lose  what  is 
called  the  quarry-water^  become  hard  and  un- 
tractable,  so  that  they  can  only  be  employed  in 
.building.  Frost  produces  a  singular  effect  on 
these  blocks :  while  frozen  they  may  be  divided 
with  more  ease  than  before;  but  if  thawed  a 
Jjttle  quickly,  they  are  no  longer  divisible.  Yet 
this  quality  may  be  restored  by  exposing  them 
once  more  to  frost;  but  if  the  alternative  be 
often  repeated,  it  becomes  impossible  to  reduce 
them  to  leaves. 

''  The  secondary  slate  which  is  found  in  other 
,countrie9»  offers.nqarly  the  same  dispositions  and 
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phtacmenaosthatof  Angers^  Jtiiasubrtaaee 
as  rare  in  other  coantriet  as  in  France^  there 
being  only  one  or  two  quarries  in  England^  in 
the  county  of  Caernarvon.  Switaeriand  presents 
no  slate^  except  in  the  valley  of  Sernst,  in  the 
canton  of  Claris. 

<*  Italy  has  only  one  slate-quarry^  that  of  Lbl^ 
yagna^  in  the  state  of  Genoa^  which  furnishes  a 
slate  of  an  excellent  quality^  and  so  impene* 
trable  to  fluids,  that  it  serves  to  line  the  cisterni 
in  which  dive^il  is  preserved. 

*'  Germany  presents  m^ny  kinds  of  secondary 
slate  (clay-slate))  containing  impressions  of  rep- 
tiles, fish,  and  other  animals  i  but  the&e  impres* 
aions  have  a  considerable  relievo>  and  it  is  evi- 
dent that  the  animal  has  existed.  The  most 
remarkable  of  these  slate-quarries  are  those  of 
Eisleben^  in  Saxony;  of  Umenau^  of  Mansfeld, 
m  Thuringia }  and  of  Pappenheim>  in  Francooia. 
I  have  often  seen,  in  the  mountains  of  Siberia, 
beds  of  primitive  slate,  more  or  less  constdelttble; 
but  they  are  mostly  aluminous,  and  furnish  the 
kamennoie  mash,  or  rock  butter>  a  fat  yellowish 
substance  of  a  penetrating  smell,  being  ^  ni^^ 
ture  of  alum  and  fluid  bitumen*  But  I  have  uo 
knowledge  that  in  all  this  immense  country  there 
f s  one  bed  of  secondary  slate.  Nor  does  Bow}a§i 
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in  his  Natural  History  of  Spain,  indicate  that 
he  has  observed  any  in  that  kingdom*/* 

To  these  accounts  may  be  subjoined  a  short 
description  ol  a  remarkable  quarry  in  Cornwall, 
unknown  to  Patrin. 

*^  Between  Liskeard  and  the  Tamar,  on  the 
soutb-west^  are  some  quarries  of  slate^  which 
supply  the  inhabitants  <^  Plymouth  with  cover* 
ing  for  their  houses,  and  for  the  purpose  of 
eicportation.  Several  quarries  have  also  been 
opened  at  other  places;  but  the  best  covering- 
slate  in  Cornwall,  or  perhaps  in  England,  is  pro- 
cured at  Denyball,  nearly  two  miles  south  of 
Tiittagel,  in  the  north  part  of  the  county.  The 
whole  quarry  is  about  300  yards  long,  100 
broad,  and  almost  40  hthoms  in  depth.  The 
ikte*rock  is  disposed  in  strata,^  dipping  to  the 
south-west,  and  preserving  that  inclination  from 
top  to  bottom.  It  is  first  met  with  at  about 
three  feet  below  the  surface  of  the  ground,  in  a 
loose,  shattery  state,  with  short  and  frequent 
fissures  ^  the  laminae  of  unequal  thickness,  but 
not  horizontal.  Thus  it  continues  to  the  depth 
often  or  twelve  fathoms,  when  a  more  firm  and 
useful  stone  is  procured,  the  largest  pieces  of 
which  are  used  for  flat  pavements.   This  is  called 
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the  top-stone,  and  continues  for  ten  fathoms  $ 
after  which  the  quahty  improves  with  the  in- 
creasing depth,  till,  at  the  twenty-fourth  fathom 
from  the  surface,  the  workmen  arrive  at  the 
most  superior  kind,  called  the  bottQm*stone. 
The  colour  is  grey  blue';  and  the  texture  is  so 
close,  that  it  will  sound  like  a  piece  of  metal. 
The  masses  are  separated  from  the  rock  by 
wedges,  driven*by  sledges  of  iron,  and  contain 
from  five  to  fourteen  superficial  square  feet  of 
stone. 

^<  As  soon  as  this  mass  is  freed  by  one  mati| 
another  stone*cutter,  With  a  strong  wide  chisel 
and  mallet,  is  ready  to  cleave  it  to  its  proper 
thinness,  which  is  usually  about  one  eighth  of 
an  inch :  the  pieces  are  generally  from  a  foot 
square  to  two  feet  long,  by  one  wide ;  but  the 
flakes  are  sometimes  large  enough  for  tables 
and  tomb-stones*.'* 

STBUCTUKB   I.      COMMON. 

Aspect  1.  Ash  grey  slate,  from  Angers,  in 
France. 

Bluish  grey  slate,  from  Westmorland. 
Purple  or  reddish  purple  slate,  from  Anglesea. 
The  same,  with  pyrites,  &c. 

*  Braylej*8  Beauties  of  Enghnd^  ii.  329. 
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Aspect  2.  Killas,  from  Cornwall,  many  va- 
rieties ;  blue,  grey,  or  whitish  yellow.  If  it  con- 
tain only  6  of  iron,  it  belongs  to  the  argillaceous 
or  to  the  magnesian  schisti. 

flTRtTCTURB   II.      MASfflVB. 

The  same  identic  substance  of  which  slate  is 
composed  has  been  discovered  in  France,  and> 
other  countries,  in  a  massive  form,  or  stratified 
with  the  seams  at  great  distances,  and  incapable 
of  being  split  into  thin  plates,  like  common  slate. 
It  may  probably  be  often  discovered  in  the  vidnity 
of  slate-quarries. 

The  slate  with  impressions  so  frequently  found 
^ith  coal,  and  called  shale,  is  commonly  of  an 
earthy  texture,  and  belongs  to  clay-slate. 

Saussure  mentions  slate  in  columns  like  basalt*. 
He  also  enumerates  the  following : 

§598.  Granite,  joined  with  slate;  the  last  bemg 
composed  of  mica  and  pierre  de  come. 

§  1862.  A  slate,  with  mica,  in  leaves  thinner 
than  paper,  sometimes  straight,  sometimes  undu- 
lated. It  is,  according  to  Saussure,  a  mixture  of 
ferru^ous  clay  and  mica, 

f  i.  p.  5S3|  410. 
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§2182.  On  the  passage  of  Simplon  an  inter- 
mediate slate,  between  the  mica  and  the  commoD) 
of  a  brilliant  and  undulated  appearance,  contain- 
ing garnets. 


MODE  Xin.    MICA  SLATE. 

It  is  difficult  properly  to  arrange  mica  slate. 
Though  it  contain  a  great  quantity  of  quartz,  it 
has  always  been  classed  among  the  argillaceous 
substances^  as  the  mica  is  the  chief  character- 
istic. Mica  sometimes  contains  no  magnesia; 
but  according  to  the  analyses  given  by  Hauy» 
the  brown,  grey,  or  black,  which  are  the  most 
abundant  and  common  in  mica  slate,  contain  a 
greater  portion  of  iron  than  of  argil,  the  quan- 
ti^  of  potash  being  also  considerable.  Bergman 
found  9  parts  of  iron  in  mica;  Kirwan  nearly 
90 :  even  of  the  colourless  kind  Klaproth  dis- 
covered  15  in  one  sort,  and  22  in  another. 

Mica  slate  has  also  a  natural  connexion  with 
common  slate,  into  which  it  often  passes*.  It 
must  also  be  observed  that  Saussure  found  in  the 

*  Danbiii8s<m*8  cmiont  and  elaborate  analysb  (Jour,  de  I%* 
1800)  proves,  that  the  oompoaitioa  of  mica  alate  and  alate  is  idcoti- 
adJ^Oaesame.    lliefM#4rliHmtih«oaljdilfcieiioe. 


MODE  tttU      U\Ck  llATfe.  Its 

Alps  fock»  in  which  scales  of  iron  supplied  the 
place  of  mica.  In  all  erents  the  black  mica 
must  belong  to  the  siderous  division;  while  the 
white  mica,  which  might  be  called  micarel>  and 
sometimes  passes  into  steatite,  ought  to  be  classed 
among  the  magnesian  substances^. 

Mica  slate  has  a  further  affinity  with  the  si- 
derous substances,  as,  like  siderite,  it  frequently 
confauns  garnets.  It  is  very  metalliferous,  many 
of  the  mines  of  Norway  and  Sweden,  and  a  part 
of  those  of  Saxony  and  Hungary,  being  situated 
in  this  rock. 


STRUCTURE  I.      AfiGULAR. 

Mica  slate  of  a  jet  black,  with  black  quartz^ 
from  Switzerland. 

Grey  mica  slate  from  Scotland,  where  it  abounds 
in  the  Grampian  Mountains  and  some  of  the  isles; 
not  to  mention  innumerable  other  regions. 

Grey  mica  slate,  used  for  ovens  (Stellstein), 
i5pom  Sweden.    Wall.  i.  4S7. 

*  Kirwia  li»  ttlkd  Ilia  browniah  bbek  min  mcwelk^  b^ 

}XQOik\aimmwuignenal    Klaproth.foandltiite 

0063    ai^ 

Sg5    ulex 

67$    iron 
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In  very  thin  plates,  and  of  an  almost  impal- 
pable grain;  from  Scotland. 

Brown  mica  slate,  from  the  same  countries. 
The  green  and  white  need  not  be  here  spedfied. 

STRUCTURB   II.      IRRBGULAR. 

The  noted  hornberg  of  the  Swedes  belongs  to 
this  division,  being  a  coarse  mica  slate  irregularly 
contorted.  It  is  very  metalliferous*.  As  it  is  a 
celebrated  rock  with  a  barbarous  appellation,  it 
may  be  called  Linnite,  in  honour  of.  Linnaeus,  a 
native  of  Sweden,  who  however  contributed  but 
little  to  its  mineralogy. 

Linnite,  from  Sweden. 

The  same,  from  Norway. 

STRUCTURB   III.      MINGLBD. 

When  mica  slate  is  mingled  with  garnets,  it 

.  constitutes  the  Alurkstein,  or  Norka,  of  the  Swedes, 

and  the  latter  name  might  be  retained,  if  requisite; 

but  garnets  form  so  common  an  adjunct  of  mica 

slate,  that  the  distinction  seems  unnecessary. 

Mica  slate,  with  garnets,  from  innumerable 
countries. 

*  See  Journal  de$  Minet,  No.  88,  p.  1357.    It  is  gianttlar,  black- 
lib,  with  thick  and  abort  layers. 
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The  same,  with  schorl,  from  the  Grampians. 

The  same,  with  sappare,  the  kyanite  df  Wer- 
ner, from  the  mamland  of  Shetland,  and  from 
Aberdeenshire*. 

The  same,  with  various  ores. 

Saussure  mentions  the  following  varieties : 

A  rock  of  risddish  mica  slate,  of  which  the 
leaves,  being  often  curved,  present  at  interval^ 
quartz  in  the  form  of  lentiles,  but  often  some 
inches  in  length,  and  one  or  two  in  thickness. 
§1356. 

A  remarkable  mica  slate,  composed  of  thin 
white  and  grey  leaves,  so  as  to  appear  on  the 
sides  like  a  striped  stuff;  the  grey  part  being 
mica,  and  the  white  a  very  fine  arenaceous  quartz. 
§  1474. 

A  gneiss,  composed  of  jad  and  siderite ;  his  jad 
being  probably  compact  felspar.  §  1331. 

A  part  of  the  chain  of  Mont  Blanc  consists  of  a 
hard  ferru^nous  quartz,  mixed  with  mica.   §  847. 

*  Stppare  i»  the  ancient  Sootiah  name»  retained  by  Saussure,  who 
informs  us  that  he  first  received  the  substance  from  the  duke  of 
Gordon.  Wemer*8  alteration  is  alike  useless  and  absurd,  the  ori- 
ginal appellation  implying  its  similarity  to  sapphire,  for  which  it 
hu  wnwttfflca  been  substituted  by  jewelleta. 


IgjjS  OOMAItf  I.      U0E1OU0* 


MODE  XIV.    SIDEROMAGNE6IAN  ROCKS. 

These  rocks  are  far  from  being  uncommon 
among  primitive  mountains,  being  chiefly  com- 
posed of  magnesia  and  oxyd  of  iron.  In  the 
Chlorite  and  substanco  Called  chlorite  by  Werner^  from  its 
green  colour^  the  iron  often  exceeds  forty  parts 
in  the  hundred;  and  it  is  even  used  as  an  ore  of 
that  metal.  Of  actinote*,  by  some  called  acty* 
nolite,  some  kinds  contain  as  much  iron  as  is 
found  in  siderite ;  and  it  is  in  general  considered 
as  only  a  different  structure  of  that  rock.  Saus- 
sure  indeed  regarded  chlorite  as  only  a  kind  of 
earthy  siderite ;  but  as  it  contains  a  far  greater 
portion  of  magnesia  than  siderite,  in  which  that 
substance  is  scarcely  recognisable,  it  seems  miH6 
proper  to  allot  to  these  rocks  an  article  apart : 
and  the  chemical  mode  of  combination  is  at  least 
very  different. 

To  this  Mode  may  also  be  added  another 
mixture  of  iron  and  magnesia,  those  serpentines 
which  contain  so  great  a  portion  of  iron  as  to 
affect  the  magnet.  Most  of  the  sideroua  rocks 
consist  of  iron  and  clay.    The  eisenkesel,  that  is 


Some 
■ttpentines. 


*  From  the  Greek  axtmtosp  radialtd,  so  that  the  y  is  foreigo  to 
the  orthography. 
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the  iron-flinty  of  Weraefy  is  merely  a  vein*8tonea 
and  nerer  appears  in  the  shape  of  a  rock ;  and 
generalJy  the  silex  in  siderous  substances  is  lost 
in  the  argil.  The  siderthcakite  and  ferri-calcite 
of  Kirwan  have  little  connexion  with  the  present 
sobjecty  the  former  being  pearl-spar^  the  latter 
only  jembracing  a  few  lime-stones,  which  contain 
from  10  to  30  of  iron ;  but  as  they  easily  decom«> 
pose,  present  no  remarkable  variety,  and  are 
little  interesting,  it  is  unnecessary  to  distinguish 
them,  except  as  mere  diversities  of  lime-stone. 
Innumerable  marbles  are  tinged  with  iron,  from 
which  they  chiefly  derive  their  colours ;  but  it 
would  be  a  too  nice  and  useless  distinction  to 
compose  an  arrangement  from  this  mere  acci^ 
dence,  which  varies  in  different  parts  of  the 
same  rock.  There  remain  therefore  only  the 
magnedan  rocks  to  be  specially  considered  in 
their  conjunction  with  iron,  a  metal  with  which 
they  have  often  a  singular  affinity. 

8TRVCTURB   T.      CHLORITB. 

Iliis  substance  b  by  Werner  divided  into  four 
kinds ;  chlorite  earth,  common  or  compact  chio- 
rite,  fi>tiated  chlorite^  and  chlorite  slate.  Itseems 
unknown  to  Wallerius,  who  published,  his  last 
editiOQ  in  1772;  but  is  the  green  talc  of  Bom, 
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ahd  the  Samnterd  of  old  German  writers,  perhapy 
from  its  velvety  appearance.  To  the  Comisb 
miners,  as  it  often  occurs  with  tin,  it  is  also  known 
by  the  name  of  peach  ^. 

The  first  Aspect,  that  of  chlorite  earth,  can 
scarcely  be  said  to  form  a  rock,  chiefly  occurring 
in  clay-slate,  and  probably  forming  the  green  no- 
dules in  basaltin.  The  second  kind  is  perhaps 
unknown,  save  as  a  vein-stone ;  and  what  is  called 
the  foliated  is  generally  crystallised,  being  found 
at  St.  Gothard  with  other  crystals.  The  only 
rock  therefore  of  the  kind  is : 

Aspect  1.  Chlorite  state.  Texture,  finely  gra- 
nulated, sometimes  regularly,  sometimes  irregu- 
larly ;  schistose,  so  that  firagments  sometimes  as- 
sume the  form  of  a  wedge. 

Hardness,  gypsic.  Fracture,  sometimes  even, 
or  undulating,  or  scaly.  Fragments,  slaty,  blunt, 
except  when  mixed  with  quartz. 

Weight,  sometimes  granitose,  sometimes  car* 
bonose.  .  . 

Lustre,  glistening,  somewhat  resinous.   Opake. 

Chlorite  slate,  from  Egypt.  Wad,  23,  a  small 
statue. 

Chlorite  slate,  from  Corsica,  Norway,  Sweden-, 

.  *  Itis  the  haldagea  of  Sauanire,  $a  iMti  froia MbntfrBbldo.  - 
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Stiria,  Tyrol,  Scotland,  &c.  It  Is  generally  sprin* 
kldd  with  octaedral  crystals  of  iron,  and  some- 
times with  garnets.  The  first  are  t!he  most  cha* 
racteristic  of  this  rock. 

Chlorite  slate,  mixed  with  quartz.  This  kind 
is  commonly  even  schistose,  but  far  more  hard 
than  the  ibrmer. 

Saussure,  §  SS64,  expresses  great  surprise, 
when,  (Ml  receiving  specimens  of  the  chlorite  slate 
of  Werner,  he  observed  that  there  was  scarcely 
any  chlorite  in  them ;  and  he  adds,  that  the  de- 
nommation  being  quite  deceitful,  it  ought  to  be 
changed. 

On  the  lofty  summit  called  the  Col  du  Geant, 
Saussure  found  that  the  granite,  like  that  which 
is  greatly  elevated  at  Mont  Blanc,  can  scarcely  be 
said  to  contain  mica.  Here  its  place  was  often 
supplied  by  a  small-grained  chlorite*! 

STRUCTURE  H.      ACTINOT£« 

This  substance  also  chiefly  occurs  in  small  por- 
tions. It  IS  the  strahlstein  of  the  Germans,  and  is 
by  Werner  divided  into  the  asbest(»d,  the  com- 
mon,  and  the  glassy.    Of  .these  it  is  believed  the      ^^^ 

•  SaU8S.  $801. 
VOL.  I.  K 
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lulmlyi^nfiMuraiiithefarmofvook^  Snuswire, 
who  caU»  it  «klphinile,  or  grefa  schorl  of  Dmi- 
pbiay*  4«s<»ibeii  »  rock  of  tfayw  Imd.  He  filM 
mentions  smaller  portions  qf  fkeompaist  lAP>4* 

Th»t  tlie  fi^y  afltiaot«  f  tric^ly  belflffgll  to  tiw 
^erotiB  douAiq,  wiU  »|q^e»r  Iq(  th^  fHNllyw  •( 
Vauquelin;  silex  37,  argil  21,  lvm»  )5i  01174  of 
jroQ  ii^  y^  m  small  p^on  of  mangtRea^i*. 

Testtwe,  sometimes  HHtwive^  lutl  g^itw^Uy  i» 

Fr%0tMTe,  fibmu9  m4  nidi»l6«L   ]pjfAgn)«nMi|,«plin- 
tery  and  very  sharp. 
Weight*  aidcFO^., 

lM»mt^  tUmm  9»^  gtais^;  sti:«W^y  tr«wlii- 

mentioned,  H IMWII  fiywA  Foclik 

*  Qf  this  .|w4  Wwwboldt  di5CQY^r?d  a  pMrious 
rock  with  Qta^?^  J?0Wif».  fonwiqg  thej^nountaio 
of  9eg?lb«|r^  ift  Gepji»^;  t^  §(>^^  8i4,^  9ttradr 

*  I^unetherie  observes.  <hat  \he  caitby  smdl'tiliows  an  tjptoid- 
owdon  to  borablende.  Th.  de  la  Ten«,  ii.  373-  Is  not  schorl  « 
black  actiaote? 
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ing  the  north  pole,  and  the  northern  side  the  south 
pole. 

Recto  of  the  same  kind  may  probably  be  dis- 
covered in  other  countries;  at  any  rate  many  ser- 
pentmes  are  so  replete  with  iron  as  to  fall  into 
this  division. 

Saussare,  §  1348,  gives  a  minute  description  of 
what  he  calls  granular  serpentine.  It  is  so  much 
impregimted  with  iron,  that  it  belongs  to  the  si* 
derooiagnesian  rocks. 

Hie  mountain  called  Roth  Horn  is  in  a  great 
part  composed  of  compact  serpentine,  semi-hard, 
that  is,  of  the  hardness  of  marble.  It  is  called 
the  Red  Horn,  because  the  serpentine,  though 
green  within,  is  red  on  the  sur&ce,  from  the  oxyd- 
ationofthciron*. 


§«157. 
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spar,  or  rather  felsite ;  for  Werner  has  pronounced 
that  the  felspar  in  the  ancient  poip^yries  is  com- 
pact 

thb  varidilto  of  Twitt  are  of  it  brwimSsh  grey, 
ttf  ^  shtding;  «Mi  McttttMte  appftaartiii^,  wil^  spots 
«f  €  l^MT  fney^  ^  tiivite  stanry  drystalis.  The 
iMiotiM^SMmt  ^  ^  a  UdMfeh  gttey,  with  iqiots 
of  a  bright  brick  red. 

SltuMWi^  mentions,  ^  18S9) «  ^nd  tf  soft  tari- 
Aifit^MiMiittgly  «i»ft)pmed  of  gn^n  ^tteftii^  irith 
«pbts  ^  ivtiife  fblsptt*,  soMdttett  thwnteMH 
MHiMlDMs«i#eidir. 
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lit>a-stofie^  iK^  ctystals  of  ^uartOi  irom  the 
SwryJaiUs. 

•Saassure  venlSQiw,  §  lS22j  «  nd  and  g^^en 
fwfhjryy  or  rather  kitrit^  mixed  with  felspar 
and  aodnotej  the  tese  be«g«f  gnnular  lebj^« 
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MODE  XVL    SIDEROUS  GLUTENITE. 

In  arranging  these  substances;  two  ctjects  jafategto. 
are  to  be  considered ;  the  nature  of  the  frag- 
ments or  particles  cemented^  and  that  of  the 
cement  itself  When  they  are  both  of  one  kind» 
as  a  sHiceous  bricia*,  or  a  pudding-stone  with  a 
siltceoos  cement^  there  can  arise  no  doubt  con- 
eemmg  their  classification :  but  when,  as  often 
happens,  the  fragments  are  of  one  kind,  and  the 
cement  of  another,  the  domain  may  appear 
dofubtfnl.  The  more  general  method  however 
appears  to  have  been,  to  denominate  the  sub« 
^nces  ^nt>m  the  cement,  as  being  the  pre- 
domtnating  agent;  and  tliis  rule  is  particularly 
applicable  in  the  present  instance,  as  oxyd  of 
iron  forms  the  strangest  of  natural  cements. 
Brictas  of  basdtin  or  jasper  are  commonly  ce- 
mented by  the  same  substance,  and  sometimes, 
though  ratdy,  by  quartz ;  but  they  may  still  be 
i^rred  to  tbe  predominating  substance,  the 

*  Tim  -mnd  is  nAdly  Italian ;  hrkia,  a  vromb  at  snnfll  frag- 
ment, with  its  derivatives  bricioUita,  a  litde  cnimb,  McioUno,  and 
hrid^lo,   .Brificia  jd«B]yAcorci;ypli«n.. 

The  Italian  architects  and  statuaries  gave  the  first  modern-clasiical 
namet  to  rocks,  as  granito,  granitone,  granitin^^  &c.  Sec, 
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qaartz  being  common^  and  of  inferior  consi- 
deration. 

Bricnsand  The  division  of  filatenites  into  bricias  and 
stones,  pudding-siones,  the  former  consisting  of  angular 
fragments^  the  latter  of  round  or  oval  pebbles, 
would  not  be  unadvisable,  were  it  in  strict  con- 
formity with  nature.  But  there  are  many  rocks 
of  this  kind ;  as,  for  example,  the  celebrated. 
Egyptian  bricia,  in  which  the  fragments  are 
partly  round  and  partly  angular*;  while  the 
term  glutenite  is  liable  to  no  such  objections, 
and  the  several  structures  identify  the  various 
substances. 

Bd?*^iic  ^^  celebrated  English  pudding-stone,  found 
no  where  in  the  world  but  in  Hertfordshire,  ap- 
pears to  me  to  be  rather  an  original  rock,  formed 
in  the  manner  of  amygdalites,  because  the  peb- 
bles do  not  seem  to  have  been  rolled  by  water, 
which  would  have  worn  off  the  substances  in 
various  directions ;  while,  on  the  contrary,  the 
white,  black,  brown,  or  red  circlets,  are  always 
entire,  and  parallel  with  the  surfsuse,  like  those 
of  agates.  Pebbles  therefore,  instead  of  being 
united  to  form  such  rocks,  may,  in  many  cir- 
cumstances^ proceed  from  their  decomposition; 

*  So  also  the  celebrated  paddiag-stone  of  Eog^and.    See  Aofih 
iiuIou9  Rocks. 
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the  cireumjacent  aand  also  arising  fcom  the  de» 
composition  of  the  cement. 

Moantains  or  regions  of  real  glutenite  often^  ^^^ 
bowev^,  accoippany  the  skirts  of  extensire 
chains  of  mountains^  as  on  the  north-west  and 
soQtbieast  sides  of  the  Grampian  .monntainsi  in 
Scotland,  in  which  instance  the  cement  is  affirm* 
ed  by  manj  travellers  to  be  ferrnginous,  or  some* 
times  argillaceons.  The  largeness  or  minuteness 
of  the  pebbles  or  particles  cannot  be  said  to  altar 
the  nature  of  the  substance ;  so  that  a  fine  sand? 
stone  is  alqo  a  glutenite,  if  viewed  by  the  mi* 
croscope.  They  may  be  divided  ipto  two  struc- 
tures: the  large-grained,  comprising  bricias  and 
pudding-stones ;  and  the  small-grained,  or  sand- 
stones. 
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Siderous  glutenite,  or  pudding-stone,  from  Dun- 
sta&age,  in  Scotland,  where  it-  forms  romantic 
rocks  of  a  singularly  abrupt  appearance,  in  some 
parts  reseaiblii^  walls.  The  kernels  c(ms|rt.  of 
white  quartz,  with  green  or  black  trq)^  porphyries, 
and  basaltins.    . 

Glutenite,  from  the  south  of  the  Grampians, 
from  Ayrshire,  from  In^estone  bridge,  op  the 
road  between  Edinburgh  and  I^ark.    But  of 
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ttesettie  oemmtis^ften  silioeous,  ^  in  thode^t 

the  foot  of  the  Alps,  observed  by  Savisstire.    Tbt 

Mkmos  ^feeoflites  commonly  oiiginttte  from  the 

dmiiia{i06itjati  ^^iderous  rocks,  whidi'also  aJBEbrd- 

M  Iw  ceiMDK. 

*   GkMiHtei  ccHMiMng  of  fragments  of  gninStei 

C0Hi6iled  by  trap. 

-  Siderow^fiteiiiteyOr  pnddkig-stoneofthei^ 

nodem  ifimmtion.    Hiis  is  formed  around  can- 

MMifty  pistols,  ^and  other  mstmments  of  iron,  by 

tbe  wfld  <of  the  fifea. 

Gkrfjenlte  of  smdl  quarte  pebbles,  in  a  red  fer- 
ra^Boas  cement,  foand  in  the  coal-mines  near 
Bits  lei,  ike. 

Bttsaltic  bnda,^irom  Anirar^'s  Sea^  near  Edin^ 
burgh. 

Porphyritic  bricia  {Linn,  a  Gmelin,  247),  from 
Dalecadia  ia  Sw64«^  «Bd  Sajcony.  CobaiF^hill, 
Edmburgh? 

STRUCTURB  II.      SMALL^RAINBD. 

JkpMt  1.  The  mo^t  remailaSJle  xX  iSie  side* 
mas  sandstones,  is  Onttelebnfted  by  Ihe'Oemmn 
geologists  under  the  appellation,  given  by  the 
^^  fflitteits,  4rf  itorfte  fafr  ^tgcndes,  or  Aie  nS  tmd 
iiMuHityety  M  taBed  frooi  its  tx]lt>mr,  and  becaose 
It  is?  'tviioUy  w^KKHiclivt,  no  nAnsrah  beii^lbmid 
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tOMnanderit  TfaisntigidarioclciHobttnleil^ 
jMfjpro^Wfite  hf  Mr.  Kirwan,  implying  tinft  it  it 
Itttf  priniilire;  ssad  he  informs  ns  lihat  it  b  com- 
xiMij  fooni  Mdcflr  toal,  is  micaoQaiis,  Bvd  con- 
tains lumps  of  porphyry  or  granite.  Tlie  gndftft 
a»  generally  qmitz  w  kendite^  the  wne&t  being 
ttiroay  clay,  irhidi  imparts  the  otdoor^ 

Bat  as  the  pBSsage  afibdb  Mme  curious  Oer* 
iitfii  Jaaniiig  m  the  sdbjMst,  firan  bt)Oks  iiniB 
faunmiatldswmdty,  it  afaall  <be  piwca>cd,igntife» 

''  Sem^noetitei  {JtOie  iodt  U^eniuJ^ 

*^Tbfese  atmets  I  ^  liy  this  msom,  a»  Imag 
^Hrtly  cf  piSnaml,  «md  pMiy  of  saibaequait,  ari- 
1^:  ih&f  mnnt  of  pebbles^  or  of  ftagoacaits,  0r 
cf  SKad  of  pxhCRrMil  orig^  coanpacted  and  C8«* 
i  hy  aa  tu^aoanv^  or  odmnio^  ar  sili* 
nnt^  v£  poorinriaif  QiJ|pD;  faenoa  thfi^r 
genaRuiy  aDnii  tne  lowaac  Btranm  omk  sepHnaooi 
praUBval  robha  and  apoauAufy  atpatii.  finan  ^eir 
Iwtfyiioo,  iliiey  (come  adder  the  demmitiatBm 
citer  «f  ifaraiitet,  breeiM,  •«>  i«ttd->stnM8.  ia 
aonepteaitbisskini  Jns  tecB«coiuiiirfatedinto 
n«t  lMf«,  M>  a  to  ibrm  wsuiitaaBi  i6  dr  700  iert 
li^l^  wai  <iMi  iBOOipwted  ty  i«i  ndw iilimM  «- 
MM.  Of  lids  Mrt  ai»  tt*  tnuiNntt  •£  Herts- 
iMf  Mi  Sadbei^  UMT  liefeki,  in  iiticii  the 
«iDi  4k  ><wi«Hted  ipy  %  teragiiioM  ecoimt,  and 
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conteina  frdgmente  of.  porphyry,  Aad  aLso  veins  of 
iron-9tone,  aiid  manganese,  and  strata  of  coal,  with 
impressions  of  reeds,  rushes,   and  othier  plants, 
Lasiiis,  249  ^d  280.    The  red  colour  is  evidently 
fr6m  iron* 

'^  The  semiprotolite  of  Wartburg,  near  Eisenadi, 
contains  rounded  lumps  of  granite  and  schistose 
mica :  substances  found  in  the  neighbouring  moun- 
tains.    The  semiprotolite  of  Goldlauter  consists 
entirely  of  porphyry,  as  do  the  primeval  moun* 
tains  of  that  district    That  of  Kiffhauserberg,  in 
Thunngia,  contains  rounded  argiUites  from  the 
adghboupng  mountains  of  the  Harte.     Petrified 
vood  is  found  in  this  last,  Voigt*s  Letters, .  19, 
20.    According  to*  Yoigt,  the  semiprotdite  found 
under  coal  has.  a  siliceous  cement^  and  contains 
few  primitive  stones;  liettces  sar  les  MontagDes, 
9 1 .    Sanssiire  made  the  same  observation  on  those 
which  he  found  on  the  descent  of  Trifent,  which 
^  interceded  between  the  Qrimary  and  secondary 
mountains,  i  Sauss.  §  699.    He  ev^n  iiemarked 
long  .before,  that  primeval. and  secondary  racks 
were  almost  always  separated  by. a  sandnstone  or 
forcflite,  1  Sauss.  4  ^9^-    Where  the.secondazy 
strata  are  calcareous,  the  semiprotolite:  has  a  cal* 
careous  cement;  see  Lehm.  16S.  ^  •  Semiprotolite 
is  always  red,  by  reason  of  1;he  ferruginoiis  paiv 
tides  by  which  it  is  cemei^i  its  diffnsioii  or 
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expansion  is  unequal,  being  frequently  horizontal 
or  even,,  but  sometimes  depressed,  and  in  other 
instance^  much  elevated.  Most  of  the  super* 
imposed  strata  partake  of  this  inequality,  and  are 
its  natural  consequences.  Hence  the  protuber* 
ances  and  depressions,  otherwise  called  moulds, 
observed  in  them ;  Charp.  Saxony,  371*  It  rests 
on  granite,  Ibid.  370,  371-"* 

Mr.  Jameson  informs  us  that  in  the  Hartz  it 
rests  on  grauwack,  and  extends  nearly  round  the 
whole  of  the  country ;  nay,  through  Saxony,  Hessia, 
Bohemia,  Silesia,  and  Franconia.  The  red  sand*> 
stone  of  the  north  of  England,  which  is  micaceous, 
and  often  regularly  schistose,  so  as  to  form  pave^^ 
meats,  &c.  seems  also  to  belong  to  this  formation. 
As  the  substance  is  widely  spread  and  highly  re- 
markable, the  barbarous  denomination  may  be 
exchanged  for  that  of  Lasite,  m  honour  of  Lasius, 
the  celebrated  describer  of  the  Hartz,  who  has 
ably  illustrated  thb  substance. 

Lasite,  of  various  kinds,  from  Germany,  of 
which  there  is  a  series  at  the  College  des  Mines, 
in  Paris,  where  it  was  shown  to  me  by  Daubuisson. 

The  same,  from  the  north  of  England,  &c.  &c. 

*  Kirwan  Geol.  Essays,  256. 
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Affect  2.  Ferruginous  sand-stone,  of  a  li^t 
brown,  with  glandules  and  veins  of  a  deepw 
colour,  from  Mont  Calvaire,  near  Paris,  where  it 
is  frequent  in  ferruginous  sand,  probably  arisii^ 
from  its  decomposition. 

A  ferruginous  sand-stone,  mentioned  by  Mr. 
Kim  an,  afforded  19  parts  of  iron  in  tbe  lOOl 
The  Eismsanderz,  or  iron  sand-stone  of  the  Gee^ 
mansr  is  of  this  kind,  and  is  sometimes  worked  a$ 
an  ore  of  iron- 
In  the  Vosges  mountains  the  summits  are  often 
of  ferruginous  sand-stone,  resting  oh  granite^*. 
Dietrich,  as  already  mentioned,  thinks  that  red 
sand^stone  is  as  primitive  as  granite  itself. 

*  I^etrich,  Siviy,  &c.    Saussure  axp,  §  6gg,  that  the  dead^ 
of  the  Gennans,  or  rather  deadlayer,  is  a  pudding-stone. 


'^rnl    ^-tv... 


SlUCJEOUS.     . 


aaaK,si|io&,flBSiucBiiJ9iMB:fo   /   : 

TmS  earth  derives  it.  name  fiom  the 
silex,  or  flint,  in  which  it  abounds.  Som« 
alio  deBomiiMiJ^  it  quaxtzos^  earthi  be- 
canse  it  is  perhaps  more  abundsmt  in  the 
«toBi^  coUed .  qu^trtz,  which,  when  tcans- 
|Namt  and  er|FilBlliB«d,  is  staled  rode  cty» 
tal.    It  so  frequentiy  occurs  in  Hie  form 
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of  sand,  which  covers  a  great  part  of  the 
globe,  either  alone  or  mixed  with  clay,  that 
late  chemists  infer  that  such  sand  arises  not 
only  from  tlie  decomposition  of  rocks,  but 
isoften  a  disturbed  or  hasty  crystallisation 
of  silica*.  This  is  further  confirmed  by  the 
circumstance  that  many  primitive  moun* 
tains  consist  of  granular  quartz,  of  an  arena- 
ceous appearance,  like  agglutinated  sand. 

The  stones  now  called  siliceous,  were 
formerly  denominated  vitrifiable ;  because, 
with  an  alkali,  they  may  be  melted  into 
glass;  and  the  finest  Venetian  glass  was 
fabricated  from  quartz,  by  the  Italians 
called  tarsof.  Silica,  like  the  other  sim- 
ple earths,  is  a  fine  white  powder ;  but  the 
particles  have  a  harsh  feel,  like  minute 
sand.  Alone  it  is  scarcely  fusible;  but 
when  newly  precipitated,  is  so^ble  in  1000 
parts  of  water. 

*  The  purity  of  this  term  may  be  doubied.  Ahmna  b  ridioi* 
IcRis,  being  the  plural  of  alumen.  In  the  fabrication  of  )iew  wQcds 
iranunatical  precision  on^t  always  to  be  studied. 

t  In  the  Phil.  Trans.  1683»  Dr.  Lister  says  Iutm  ii  the  qoartsott 
•and  of  whidi  the  fine  Venetian  glass  was  iqa^e.  The  mmt  ing^* 
nious  au^or  there  proposes,  p.  739»  Mineral  Maps  sf  Goimtiet>  as 
he  calls  them. 
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Joined  with  iron,  argil,  and  magnesia,  it 
constitutes  the  primitive  and  most  import- 
ant rocks,  rising  to  the  regions  of  perpetual 
snow,  and  thus  supplying  unfailing  aliment 
to  the  great  rivers  that  fertilise  the  earth. 
When  considered  in  these  mountains,  in 
sand,  and  in  clay,  it  may  be  pronounced 
the  most  abundant  of  all  the  earths :  and 
if  iron  form  the  nucleus,  the  shell  of  this 
planet  may  be  said  to  consist  chiefly  of 
silex.  It  is  suspected  that  it  is  coeval 
and  intimately  connected  with  iron ;  as  the 
aerolites  or  meteoric  stones,  and  the  large 
masses  of  native  iron,  discovered  in  Siberia 
and  South  America,  contain  abundance  of 
silex  mixed  with  some  magnesia*. 

Siliceous  substances  generally  strike  fire 
with  sffeel ;  and  flint  or  quartz  yields  a  pe- 
culiar odour,  supposed  by  some  to  arise 
from  a  subtile  substance  which  chemistry 
has  not  been  able  to  discover.  A  strong 
phosphorescence  is  also  produced  by  col* 

*  ChiyM^te,  a  mixture  of  sikx  and  magmesiay  is  always  found  in 
AaUTe  iron.    The  exclamation  of  Henkel  is  well  known : 


O silex!  silex!  q«e  te materenla gessii 
VOL.  I.  L 


.  \ 
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]ision»  8o  tJiat,  during  Alpine  hurricanes, 
the  torrents,  rolling  large  firagmeots  of  lookt 
present  a  singular  scene  of  ocwruscation. 


MODEL    QUARTZ. 

Distinctive  Texture,  compact,  generally  uniform,  some- 
times granular,  rarely  laminar,  in  which  form 
the  lustre  is  generally  dull. 

Hardness,  crystallic.  Fracture,  splintery,  but 
such  as  sometimes  to  resemble  tho  conchoidal* 
Fragments,  very  sharp. 

Weighty  granitose. 

Lustre,  glistening  or  shining,  sometimes  unc- 
tuous.   From  transparent  to  opake. 

Colour,  generally  white;  sometime^  brown> 
grey,  yellow,  red,  or  black. 

It  sometimes  composes  entire  mountains,  and 
abounds  in  those  of  granite,  in  which  substance 
it  is  seldom  crystallised. 

ffravcTUiai  i.    compact. 

Aspect  i^   Opdte.    A  very  conmum  substonceb 

but  the  specimens  of  entire  mountains  are  rare. 

sitet.  u  xj^  mountain  of  Kultuck,  on  the  south-west 

end  of  the  lake  Baikal,  350  feet  high,  and  4800 

long,  and  still  broader,  consists  entirely  of  milk- 
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wtiHe  quartz!  per  Laxman,  1  Chy.  An.  l79Sy 
iSS.  Also  ninzber;^  in  Lusalb,  ahnost  entirely 
8  Berg.  Jot»*  1789,  10S4.  Thore  it  also  an  ex^ 
tensive  narrow  ridga  of  quartz,  some  miles  loag, 
i&  Bavaria,  n  Berg.  Jour.  1790,  5S9»  &c.  Flurl 
Bavaria,  S09.  Monnet  mentioDS  a  rpck  of  quartz 
60  feet  high.  17  Roz.  163.  Mountains  of  it  also 
occur  in  Thilringia.  Voigt  Prack.  69-  and  in  Si- 
lesia. Gerh.  Beytr.  87.  and  in  Saxony.  1  Bfcrg. 
Joar.  1788,  269-  and  in  layers  between  gneiss 
and  slate  mica.  2  Lenz.  Also  in  Scotland.  2 
Wms.  52.  It  is  not  metalliferous.  Werner  Kurse 
Classif.  15.  Petrol  is  often  found  in  it  1  Berg. 
Jour.  1791 9  91-  The  mountain  of  Swetlaia  Gora, 
among  the  Uralian,  consists  of  round  grains  of 
quarts,  white  aiid  transparent,  and  of  the  size  of 
»  pea,  united  without  any  cepoent  9  Herm.  278*." 
Mount^ns  of  quart?  also  occur  in  Scotland, 
where,  from  the  white  substance^  they  sometimes 
i^pear  «d  if  covered  with  snow.  A  biU  of  this 
idqd  is  seen  near  CuUen,  which  supplies  glass* 
works  at  Newcastle  with  quartz.  The  mountains 
of  Scuraben  md  Morven,  in  Caithness,  are  chiefly 
amiitutiie4  of  this  substance ;  which  also,  accord- 
ing to  Mr.  Jameson,  occurs  in  great  quantity  in 
the  islands  of  Hay,  Jura,  and  Coll.  There  are 
also  large  rocks  of  quartz  in  Upper  Lorn.    Buf- 

•  Kirwan  Geol.  Esa.  179. 

l2 
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fon  flays*,  there  is  ia  Auvergne,  near  Salvert,  a 
vein  of  quartz  lp>000  fathoms  in  length. 

In  the  Uralian  mountains  it  sometimes  happens 
that  there  is  an  entire  mountain  of  quartz,  another 
of  felspar,  and  a  third  of  talc,  thus  presenting  the 
materials  of  granite  on  a  very  large  scale. 

Aspect  2.  Semi-transparent.  This  sometimes 
forms  very  extensive  veins,  but  perhaps  never  con- 
stitutes an  entire  hill  or  rock. 

Aspect  3.  Unctuous.  This  also  appears  in 
veins,  and  generally  accompanies  metals. 

STRUCTURB  II.      GIUNULARt 

This  kind  often  constitutes  entire  mountains  in 
Scotland,  and  other  parts  of  the  world.  It  has 
sometimes  been  confounded  with  siliceous  sand- 
stone, but  late  writers  have  demonstrated  that  it 
may  be  owing  to  a  primitive  but  disturbed  crystal- 
lisation f.  Nor  is  it  inconsistent  that  where  the 
cement  was  deficient  of  interrupted,  it  should 
appear  among  the  most  ancient  substances  in  the 
shape  of  mere  sand.  The  grains,  as  already  men- 
tioned, are  sometimes  of  the  size  of  peas. 

*  Min.  i.  100. 

t  Collate  however  the  account  of  the  Siliceoitt  Sand-atones, 
ModeXIV.Str.2. 


MODS  I.      OUABTV.  I4s9 

Grey  granular  quartz,  from  BalahuMsh,  in  Scot- 
land. 

The  same,  widi  veins  of  wlute  semi-Ck'antparent 
quartz,  from  Bunessan,  MuU. 
'  Saossure  describes,  §  999)  rocks  of  a  beautiful 
grumlar  quartz,  which  rises  in  leaves  of  a  rbom'- 
boidal  form.  It  is  very  hard,  and  has  the  grain 
and  whiteness  of  statuary  marble. 

He  also  observes,  §  £235,  that  in  primitive  lime- 
stone there  are  often  veins  of  quartz,  as  there  are   ib[^?e. 
also  veins  of  keralite  or  homstein  in  compact  lime- 
stone.    Query,  if  both  the  latter  substances  do 
not  contain  more  argil? 

Mr.  Playfair  observes  that  granular  quartz  is 
common  in  Scotland,  alternating  with  schisti,  par- 
ticnlarly  on  the  north  side  of  the  harbour  of  Bala- 
huhsh,  and. on  the  sea-shore  at  Cullen.  He  also 
shows  that  sand  is  a  crystallisation ;  and  mentions 
a  siticeous  grit,  with  no  cement*. 

In  Buckin^mshire,  Wiltshire,  and  Dorset- 
shire^ where  tiiere  are  only  sand  and  chalk,  there 
is  found  in.  the  sand  a  prodigious  number  of  large 
blocks  of  granular  quartz,  ^vriiich  is  used  for  paving 
or  building.  The  castle  of  Wmdsor,  and  the  t^- 
i!ace^  are  built  of  this  stone,  probably  from  the 
foj^t,  or  the  neighbouring  heaths,  where  there  is 

•  Hutt.  Theory,  27, 171,  &c. 
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a  grekt  qulmthy;  t^d  Stonehenge  id  buflt  of  thftse 
blocks.  So  blocks  of  grairite  are  found  in  Bfan* 
deoburg,  Mecklenbdtg,  and  Ponlerania** 

Mountains  of  granular  quartz  abound  in  Scot* 
buid ;  and  granitic  mountains  in  Sweden.  When 
the  continents  vrete  gradually  eitiergingy  and  before 
Ifaeae  large  subsidenOes  which  form  mediterranean 
seas,  it  may  easily  be  conceived  that  the  plains 
where  such  blocks^  and  gravel  foreign  to  the  6Ur- 
founding  mountains,  are  always  found,  wire  co* 
vt^red  for  ages  by  the  waters  of  die  ocean,  which 
rolled  these  blocks  and  gra^  ki  tiie  direction  t)f 
their  currents. 

In  a  late  volmne  of  the  Philosophical  TiUig-' 
actions  t,  Boufnon  gives  some  obtervdttons  on  the 
different  modes  of  attradion^  which  influedce  the 
formation  of  mih6itds«  The  attnsctionB^  ^^Bfi^ 
gition  aiB  either  simple  or  crystalline. 

,  '^  It  sometimes  happens  (owing  |)eriiape  10  a 
mottb  consideraide  degree  of  distdrbance  during 
Ae  process  of  athractioki),  that  tiicre  are  foond 
small  irregular  detached  maste)  oAtti  ao  immite 
«8  to  be  BCaroriy  perctptiUe;  at  Other  times  tfatfy 
afo  of  a  larger  site»  aiid^  as  aoon  as  formedi  fall  to 
ttA  bottom  of  die  liquor)  aod  xinite  togethor  by  n 

•  De  Luc,  Geolope.  Paris  I8O9, 8vo.  p.  33S. 
t  1804,  p.  37. 
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aHnpk  mode  of  AttrMtion,  irtttch  may  with  gmk 
propriety  be  caUed  ^11^/0  hamogemoua  attraction 
ff  oggregMiaM.  Of  thi»  kind  are^  gnuiulated 
quartz^  gfmnulated  carbonate  of  lime^  &o.  the  dtf« 
fin'ent  kiocb  of  vhieh  sohstanoeo  diffin*  from  eadi 
other  only  by  the  fineneas  or  qoaraenest  of  their 
graiiL'* 

Sometimes  this  takes  place  along  with  the  tryi^ 
taUioe,  wfaenee  small  cfystale^  &c.  Sometfakiefl 
thd  molecule^  ate  procipitated  in  a  detaefaed  but 
eonfhsed  manner,  jo  as  to  farm  eardiy  or  compact 
substances.  In  aggregate  atones  there  is  th0 
tttraotiod  of  aggregation^  MB  in  granite,  tand- 
Morie,  aad,  others* 

But  long  before,  Mr.  Kirwan*  had  made  the 
following  observatioas : 

^  The  fint  step  in  the  process  of  crystallisation 
is  the  fdrmation  of  Sprains ;  the  second  is  the  in- 
<iraase  in  oi}e  dimension;  itm  lUid  in  two  dimen* 
sioDs;  and  the  fourth  in  three  dimcntiont:  the 
g^ikis  themselTes,  however,  to  be  visible,  must 
mosive  jiecmtioDs  in  the  three  dimensions.  If  the 
pntesa  be  uninterrupted,  tio  traces  of  di^inction 
will  be  perceived,  and  the  whole  will  appear  per^ 
^etly  unifonn;  but,  if  it  be  disturbed  in  the  first 
sti^,  no  cry ttdtisadon  ciui  Uke  place ;  if  in  the 

•  Mia.  i.  9U  tdit  171K- 
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second,  the  grains  will  appear  distinct,  small  or 
gross,  coarse  or  fine,  according  to  the  nature  of 
the  disturbance,  whether  by  the  interruption  of  the 
process,  or  the  accession  of  foreign  matter ;  this 
lattar  generally  produces  coarse  or  rude  grains,  in 
proportion  to  the  quantity. 

"  If  the  disturbance  only  takes  place  in  the 
third  stage,  we  shall  have  fibres  oir  stris,  as  com- 
plete surfaces  cannot  be  formed ;  the  strias  havii^ 
more  extension  in  breadth  than  the  fibres  or  fiia«- 
Qients,  argue  a  smaller  degree  of  disturbance  than 
the  mere  fibrous  appearance. 

"  If,  during  the  third  stage,. the  striae  be  foiced 
into  contact  by  the  gradual  dereliction  of  the  fluid 
that  kept  them  suspended,  they  will  form  lamellae 
in  proportion  as  they  are  deserted,  which  will 
either  adhere  to  each  other,  and  then  fall  con- 
fiisedly,  being  too  heavy  to  be  supported  by  tiie 
menstruum,  or,  if  supported,  will  be  superimposed 
on  each  other. 

^^  But  if  the  process  of  crystallisation  be  dis- 
turbed  only  in  the  fourth  stage,  then  the  form  and 
shape  only  of  the  crystals  will  be  more  or  less 
dtered. 

^'  All  these  steps  are  noticed  and  described  by 
chemical  writers;  and  particularly  by  the  cele- 
brated Rouelle,  in  the  Memoirs  of  the  Academy  of 
Paris  on  the  cry^taHisation  of  salts.** 
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STRUCTURE  III.      LAMINAR*  ^ 

This  is  generally  dull,  and  approaches  to  the 
next  Mode,  keralite,  or  rock-flint  The  layers  are 
commonly  thin,  that  is,  from  a  quarter  of  an  inch 
to  an  inch.  It  forms  a  hill  near  Bamf.  Saussure, 
§  1483,  has  described  a  black  schistose  quartz, 
which  may  be  a  siliceous  schistus  of  the  Ger- 
mans. 

Tbe  cellular,  stalacdtic,  fibrous,  and  other  struc- 
tures, seem  to  occur  only  in  small  portions,  and 
rather  belong  to  lithology  or  gemmology. 


MODE  n.    KERALTTE,  OR  ROCK-FUNT. 

Texture^  compact  and  uniform^  but  sometimes   oaracten. 
laminar. 

Hardness,  crystaltic.  Fracture,  splintery,  con- 
choidal :  the  scaly  fracture  distinguishes  it  from 
flint.    Fragments,  sharp. 

Weight,  granitose;  sometimes,  but  rarely,  car- 
boDose. 

Lustre^  dull.  Opake;  but  often  translucent 
on  the  edges. 

Colour,  grey,  black,  green,  kc. 

It  composes  entire  mountains. 

This  rock  is  the  hormtan  of  the  Qrermans,    Homstew. 
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and  the petrasile.v  of  their  writers  in  Latin;  which 
has  of  course  been  confounded  with  the  petro- 
silex  of  the  Swedes  and  French,  which  is  com* 
pact  felspar.  To  avoid  this  confusion  the  Greek 
term  keralite  has  been  adopted,  from  Lametherie. 
Keralite  is  not  fusible  by  the  blow-pipe,  but 
compact  felspar  generally  is.  It  is  also  oftcQ 
found  impregnated  with  metals,  while  compact 
felspar  or  felsite  has  perhaps  never  been  observed 
to.  attend  metals.  Felsite  also  presents  the  va* 
rious  colours  of  felspar;  while  keralite  chiefly 
passes  from  white,  through  grey,  to  black.  It 
may  be  regarded  as  an  impure  quartz,  and 
shares  the  sites  and  properties  of  that  substance. 
In  England  it  is  called  chert,  and  often  runs 
in  veins  Of  layers  thitmgfc  time-stone,  particu- 
larly in  Derbyshire^ 

araucTUBS  i.    massivb. 

Asfiot  h  Common.  Bluisii  gr^  roek-dint, 
sometimes  mamellated,  and  approachkig  to  cM" 
eedosj)  from  the  lead-mines  of  firetagne.  This 
is  properly  a  vein-stone ;  and  Brongniart  bas  t^ 
served,  L  565 f  tbat  «ueh  are  homstm^^  though  the 
appearance  be  waxy,  as  they  are  infusible.  Fel- 
spar or  felsite  mrriy  appear  a»  teb-stdnM. 

Of  a  lighter  grey,  whb  blende  and  galena,  fiom 
thesame* 
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With4lifibreht  laminar  shades  of  black,  but  not 
with  a  kminar  fracture,  from  Giromaguy  in  the 
Yofigel  itoantainsy  France*. 

IiiteripetBed  with  native  silver,  from  the  famona 
motidtun  of  Schlangenberg,  or  Zmeof,  in  the  south 
of  Sibma,  which  seems  entirely  to  consist  of  rock** 
flint,  mixed  with  siher* 

From  the  great  oriental  chain  of  mountaina  in 
Siberia,  where,  according  to  Patrin,  it  underlie 
the  ribbon  jasper. 

With  crystals  oi  felsptur  it  forms  what  Werner 
styka  faornatone  porphyry,  fitM*  whidi  see  the  Si-» 
liceoos  Intrites« 

Aspect  2.  Unctuous.  There  is  abo  an  unc«* 
tQOus  keralite,  like  what  is  called  fat  quarts.  It 
b  sometimes  mistaken  for  felsite. 

svRtJCTuaa  ii»    ulonlAa* 

Aspect  1.    The  siliceous  schistus  of  Werner,  a     ^Ji» 
term  very  vague,  as  there  are  so  many  sChisti  of  a 
siliceous  nature,  is  by  Mr.  Kirwan  and  others  re- 
garded as  a  schiatose  homstone.    It  is  a  primitive 
rock,  usually  of  a  greyish  black,  intersected  with 


*  in  HndNr  wcvk  the  wdwr  las  nsl  ilMt,  fai  iht  aadent 
pbiMokgy,  fovetts  aad  mountains  were  often  oonAranded.  fioetlin 
^  Syha  yatgotfia  (that  is,  an  account  of  the  mountains  of  Wasgaw« 
«  Vo^pea)  is  a  modem  eaounple. 
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small  vieins  of  white  quartz.  Of  this  the  basanite^ 
or  Lydian  stone  of  Werner,  is  accounted  only  a 
diversity ;  but  many  regard  it  as  a  black  jasper, 
and  as  all  the  jaspers  are  impregnated  with  iron, 
it  would  be  truly  surprising  if  there  were  no  black 
jasper.  According  to  Mr.  Jameson,  the  flinty 
slate  of  Werner  not  only  occurs  in  considerable 
beds  in  primitive  slate,  but  also,  like  quartz,  forms 
entire  mountains. 

It  appears  by  the  French  writers  to  have  been 
sometimes  confounded  with  a  fine  trap  or  basalt. 
Latterly  siHceous  schistus  has  been  understood  to 
present  various  colours;  and  when  it  occurs  in 
grauwacke  slate,  is  regarded  as  a  transitive  rock. 
The  primitive  is  said  to  underlay  the  granite  of 
Mount  Sorel,  in  Leicestershire, 

Oiert.  Aspect  2.    The  chert  of  the  English*  chiefly 

occurs  in  layers  in  lime-stone,  and  sometimes  con- 
stitutes  a  mass  of  petrified  shells. 

Dark  grey  chert,  with  lime-stone,  in  layers, 
firom  Derbyshire. 

Reddish  chert,  with  lime-stone,  from  France. 

Brown  chert,  full  of  petrified  shells,  from  Der- 
byshire. 

.  In  bowls,  with  concentric  layers,  brown  and 
grey,  from  Vaucluse.     Saussure,  §  1546. 

*  Chertx  of  some  oounties,  which  seenu  related  to  jtMtrli. 
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MODE  in.    FELSPAR. 

Teactore^  strait,  foliated.  omnctm. 

Hardness,  of  course  felsparic.  Fracture,  la- 
miQar.  Cross  fracture,  fine-grained,  uneven, 
approaching  the  splintery.  Fragments,  sharp, 
rather  rboraboidal. 

Weight,  granitose. 

External  lustre,  shining ;  of  the  cross  fracture, 
glimmering,  glassy,  sometimes  pearly.  Trans- 
lucent. 

Colour,  many  varieties  of  white,  grey,  green, 
and  red;  rarely  blue  or  black. 

It  often  composes  mountains,  especially  when 
interspersed  with  mica;  and  is  the  most  abundant 
sobstance  in  granite,  where  it  often  forms  distinct 


There  are  mountains  and  large  strata  of  fd- 
spar  in  the  north  of  Scotland. 

*  It  is  somediiics  classed  with  the  ArgUlaceoos,  because  some 
kjods  decompose  into  day;  yet  this  effect  probably  arises  from  the 
potaih.  Bat  it  forms  the  chief  part  of  granite^  which  has  never 
been  classed  among  ar^llaoeous  substances. 

According  to  Lametherie^  v.  9^  felspar  requires  the  mdst  water 
to  crystallise,  so  must  be  the  most  ancient ;  and  is  followed  by  hom^ 
Ueode,  (|uartx,  ndca,  magnesia,  and  the  metals  soccessitely.  But 
^  grey  petroeilex  of  Voeges  is  a  felsite.    lb.  352. 
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STRUCTURE   I.      COMMON. 

Aspect  1.  Common  foliated.  This  rarely  fonns 
entire  mountains,  but  such  have  been  discovered 
in  Siberia.  When  it  forms  mountains  it  is  geoe- 
rally  white. 

Aspect  2.  Granular.  Rocks  of  a  fine  white 
granular  felspar,  resembling  statuary  marble  or 
dolomite.    Sauss.  ^8144. 

A^ct  3.  Unctuous.  Saussure,  §  1304,  de- 
aeribes  what  he  calls  fettkspath  gras,  or  unctuous 
felspar,  as  having  a  visage  more  oily  and  trans- 
lucent than  common  felspar :  the  fracture  rarely 
laminar;  and  the  plates,  when  perceivable,  not 
being  level,  but  often  convex,  so  that  almost  all 
the  fractures  are  generally  conchoidal.  It  is  harder, 
and  less  fiisible,  than  the  common. 

araucTURB  n.    mutglid. 

This  division  may  justly  comprise  nwneroas 
rocks  and  entire  mountains,  consisting  of  felspar 
interspersed  with  a  little  mica  or  quartz,  or  a  few 
gpumets;  the  pcepooderaiiceofthe&lspttr  being  so 
great  that  they  cannot  be  considered  as  graniteU- 
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Such  rocks  may  be  said  to  be  always  white,  like 
those  consisting  of  felspar  alone. 

Felspar  rock,  with  a  few  garnetsij  from  a  moim- 
Uun  m  the  west  of  Scotland. 

The  same,  lightly  sprinkled  with  mica,  from  the 
Alps. 

The  same,  with  a  few  grains  of  quartz,  Petuntze  Petontie. 
of  (be  Chuiese,  from  Limoges,  in  France.  The 
fine  porcelain  of  Sevre  b  composed  of  this  sub- 
stance, the  quartz  being  (iarefully  separated.  The 
same  is  also  found  in  Cornwall,  Saxony,  China, 
and  many  other  countries.  When  the  felspar  is 
decomposed  into  a  white  clay,  it  is  called  kaolin, 
aod  is  also  necessary  in  the  fabrication  of  porceldn. 

The  beautiful  opalised  kind  of  felspar,  called 
Labrador  stone,  is  also  a  component  part  of  rocks 
in  Finland  and  Norway,  where  it  only  reflects  the  , 
blue  lustre;  both  kinds,  when  viewed  alone,  with 
die  beaudful  green  felspar  from  Siberia,  falsely 
called  the  Amazon's  stone'  (which  was  found  near 
the  river  of  Amazons,  in  South  America,  and  is  a 
jad),  rather  belong  to  gemmology,  as  they  do  not 
constitQte  entire  rocks.  But  the  Labrador  and 
Norw^an  rocks,  considered  as  a  compound,  are 
bere  elassed  in  the  Anomalous  Domain. 


lAbndor* 


Green  of 
Siberia. 
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GfaaiacteiB. 


Pitaiopetre. 


Piitroalex  of 
Wallerios. 


MODE  IV.    FELSITE,  OR  COMPACT 
FELSPAR. 

Texture,  compact 

Hardness,  felsparic.  Fracture,  minutely  fo- 
liated.   Fragments,  rather  sharp,  amorphous. 

Weight,  granitose. 

Internal  lustre,  glimmering,  or  glistening. 
Translucent,  sometimes  only  on  the  edges. 

Colours,  various,  as  of  felspar,  which  may  also 
distinguish  it  from  keralite.  Melts  under  the 
blow-pipe. 

It  is  doubtful  if  it  form  entire  mountains;  but 
is  an  important  rock,  and  among  the  most  pri- 
mitive. 

It  is  the  Palaiopetre  of  Saussure,  who  found  it 
near  the  summit  of  Mont  Blanc ;  and  a  speci- 
men which  he  sent  to  Lametherie,  and  which  I 
have  seen,  is  compact  felspar,  easily  fusible  by 
the  blow-pipe. 

It  is  the  petrosilex  of  Wallerius,  and  in  conse- 
quence of  the  Swedes  and  French  i  so  that  it 
must  be  carefully  distinguished  from  real  petro- 
silex, which  literally  implies  the  rock-flint  of  the 
Germans,  being  a  modification  of  quartz,  and 
not  of  felspar.    The  name  felsite  was  very  pro- 
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perly  introduced  by  Mr.  Kirwan ;  as  a  distinc^^ 
tion  between  it  and  keralite  seems  first  to  bave 
arisen  from  an  accurate  examination  of  the 
beantiful  blue  granite,  discovered  near  Krieglacb 
in  Stirta,  where  it  occupies  the  place  o£  common 
felspar.  ,  The  distinction,  which  is  thus  recent, 
forms  an  important  step  in  the  knowledge  of 
rocks, 

Wallerius  sent  a  specimen  of  his  petrosilex  to 
France,  which  I  saw  in  the  possession  of  Haiiy, 
being  rose-coloured  compact;  felspar,  from  Sal^ 
berg«  Saussdre  mentions  b  grey  felsite,  explored 
like,  slates  near  Martigny^  in  the  ralley  of  the 
Kbohe;  and  the  celebrated  cascade  of  Pisse 
Vacbe  falls  from  a  rock  of  this  I^nd*:  His  jad 
is  also  now  called  compact  felspar.  Patrin  f  saw 
in  Siberia,  near  the  celebrated  silver-mine  of 
ZnMof,  a  mountain  with  singular  natural  forti- 
fici^Qns,  composed  of  felsite.  Th^  rise  about 
SOO  feet  above  the. body  of  the  mountain  s  being 

*  }  1046.  Between  Martigny  and  St.  Maurice  there  k  also  a  sin* 
golar  Tirie^  of  rocks.  Among  them  is  a  kind  of  petrosUex,  grey, 
Wd,  and  sonoroosj  widi  a  littk  transparency,  which  rises  in  thin 
phleiy  perfeettyflat  and  regular  .''hence  it  is  ns^  as  a  slate-quany. 
bbiKobably  of  the  same  nature  with  patrinita,  or  laminar  felsile. 
The  TQck  of  the  famous  cascade  called  I^isse  Vache,  seems  of  th» 
*v>tt  kind,  but  approaching  nearer  to  a  feljad,  greenish,  and  semi- 
<noi|arent.    It  melts  like  a  felsite,  but  with  greater  difficulty. 

t  i.  134. 
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tOk  all  sides  as  steep  ^  b  wall^  and  only  pierced 
with  a  few  difficirit  x>petiiiigs.  The  smninit  forms 
m  platfoms  atoiit  $00  paces  by  200»  covered 
with  blocks  wud  tfragments  of  yarious  kinds  of 
Msrte^  ictae  >lamiiiiiir>  otfaere  yeiiied  in  xigeag. 
Some  hwre  the  triaagular  form  of  half  a  cabe^ 
kmt  bjr  its  diagonal  $  aod  on^  lain{ge.  mmaM  is  ieom«- 
posed  of  angular  fragments  of  felsite,  in  a  paste 
of  the  aamfe  suUttaee^ »  as  tocdnslitiite  abitcia. 
.  "Wh^  Bcfamiesi  wiroCe^  the  inowleii^  df 
iVicks  was  As-  ^hi  ha/dng  ailtahieA>eYen)idie  pre*- 
beat  degree  of  precisiotts  ^hich  is  bmtey^t  M 
far  ftom  bang  fi^vfect^tfaatt  p«irfa«|ps  a«ddkier>sli^ 
j^ghteaed  ceutwy  asay  eloips^,  bhfete:all  tibe 
iroQks  Shalt  hwb  t>o«n -didooYeredj  amily^^  mA 
i»amin^>  tso  w  to  >be  reduced  fco  their  prcf^er 
iAomains  and  modes.  The  blowing.  Mokv  4iriA 
«  baiBO  of  his  petrosilex^  whidi  ibMaJSe^pMliaMy 
belongs  to/Oiis  divisietH  Uiough  be  ftiaRidMB  It 
isfter  the  Milul^acoifas  aiMl  tarioiites^. 
*c!lrik»f  "  ^  ^^^*'  ^^^  mention  some  glandular  stones 
"Which  I  ^anditt  Clbrtfca;^  thidRy  in  the  vidley 
'oTNido.j'^  and  which  liave  petrosHex  for  albase^ 
.none  bare  i^ipeared  to  use  aaore  €!Mie«s  -mibr 
fMte  imitrwo&fe.  Vht  irety  fine  'patti^^  ti^dh 
^fbrms  the  ground  of  the  mass^  is  of  did^fent 

•  iwm.  it  Pbys.  1794,  p.  S6D,  note.  * 

t  Niolo? 
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eoloufs^  white,  grejr.  red,  w  br^wn.  Tbe  glo- 
tniles,  who$e  gpowAh  may  be  tr^c^  frcm  the 
MstHQt  irheii,  baring  a  4Ui«iet^  of  half  a  line, 
they  b^giii  to  be  ^ppareiU^  tUl  they  ha^v9  aoquire^ 
an  inch  io  si«e,  are  gf^Mtrally  blaok^  with  mi 
aspect  of  horn.  Booietimep  browta  or  nei,  but 
always  of  B.4iSfitiegA  poi^^ur  frpm  the  base :  tbey 
ane  atoated  firom  4be  oentne  tp  the  ciroumferonce, 
aad  bwe  idiDMt  always  a  ffi»aU  cry#l»I  of  Mr 
«par,  or  a  >gnin  of  quarts,  for;a  central  ipoiM. 
Semetim«i  feh?  gjtod  H  jidt.<H*«iilftely Jbrmedi 
i(b  flao^  if  4op^  ma^od  by  tb«  «iilpiditf  ifNMt 
jwod  the  «Mlf»l  graw.  Xhf  i;Be»ter  part  of 
4ke9e  glands  Adhere  itroQgly  to  tb^ir  bme,  per- 
My  taoorpofaking  mth  ijfc :  som?.  biit;»ot  those 
whicih  are  Bftriated,  «ay  be  de|twbe4»  «fi  leate 
Ahw  Miprasiimis.  It  serins  ^o  be  •  mudtane  of 
steatite  which  farour^  itbeir  sepim^oo.  These 
^bbotas,  wUcA^iit*  ^  Ala^ys  'hanier  thao  the 
ipaste  tthicii  contstos  «heiB«  adTeaflbdhed  by  fitt 
4ihe  pefvoaSeac^  iad.oiily  seem  to  >dtffer  from 
Iheiribaae by ftherJcbd  of tevtMW thata peculiar 
aggiagation  has  caused  them  to  aamhie/' 

PdamieB^  fottoMringthe  dbsematiMis  of  Saus- 
SQre,4IO79^has.demoa0tnited*,  that  the  pe*ro- 
silex  of  the  Swedish  and  JF'remih  auttil»ni  is  a 

^  fhrnnAitttxpa/^pit,  new  teii^j  mtl.  i.  p.  SM- 
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compact  felspan  It  is  sometimes  of  a  greenish 
hue^  from  a  small  quantity  of  steatite  dissdyed 
in  its  paste ;  and  sometimes  grey  or  black,  from 
a  mixture  of  bitumen,  as  Dolomieu  argues,  from 
its  becoming  white  before  it  melts«  Felspar  often 
passes  into  felsite,  and  the  latter  often  contains 
little  Bcales  or  crystals  of  the  former. 

This  ingenious^  but  prolix  and  discursive 
^^fcfapw!^^  author,  distinguishes  two  kinds  of  felspar;  that 
which  contains  lime,  and  that  which  contains 
magnesia.  The  latter  is  more  hard  and  weighty, 
and  less  fusible  than  the  other;  and  as  it  ap- 
proaches to  the  nature  c^  jad,  might,  by  a  com- 
plex term^  alike  tiseful  for  precision  and  the 
Feyad.  memory,  be  called  feljad.  Some  granites  present 
both  kinds,  but  fdsite  generally  era  tains  Ume; 
it  is  also  found  with  crystals  of  schorl,  plates  of 
siderite,  or  veins,  of  quartz. 

'According  to  Dolomieu,  felsitelorms  the  base 
of  several  porphyries  found  in  the  valley  of 
Niolo,  in  Corsica.  One  kind  is  green,  and  as 
fine  as  chalcedony,  sprinkled'  with  an-  infinitse 
number  of  red  dots,  beitag  little  crystals  of  feU 
span  A  brown  felsite  porphyry,  of  a  schistose 
*  kind,  is  used  for  slates  in  the  village  of  Pergine, 

in  the  bishopric  of  Trent 

'<  The  mountains  of  Tyrol,  between  Trent  and 
Bolsano,  are  almost  entirely  composed  of  por* 
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pfayries,  with  a  base  of  petrosilex  of  different 
tints;  and  the  littje  valley  of  Fierrozo,  in  which 
flows  the  river  Fersina,  and  at  the  entrance  of 
which  is  the  village  of  Pergine,  might  be  called 
the  valley  of  porphyries,  from  the  infinite  num- 
ber of  varieties  which  that  rock  there  presents» 
always  preserving  the  same  base.  There  are 
grey,  green,  red,  brown,  black.  There  are  some 
similar  to  bricias,  of  a  green  cement  with  pieces 
of  other  colours.  The  petrosilex  in  it  gradually 
passes  to  the  granitic  texture,  and  to  the  state  of 
schistose  rock,  without  the  beds  changing  their 
direction."* 

STRUCTURB  I.      COMMON. 

Rose-coloured  felsite,  from  Salberg,  in  Sweden. 
This  is  interesting,  as  being  the  petrosilex  of  Wal- 
lerias,  which  led  to  many  errors  of  the  Swedish 
and  French  writers.  He  describes  the  following 
kindsf. 

A  scaly  grey  petrosilex,  from  Salberg. 

A  scaly  brown,  from  Garpenberg. 

The  red  scaly  petrosilex,  from  Dalecarlia. 

The  green  scaly  petrosilex,  from  the  same. 

The  blackish  scaly,  from  Dannemora. 

He  then  describes  several  specimens  of  a  waxy 

•  lb,  «47,  note.  t  i.  «80. 
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iVacture ;  tad  observes,  ttet  his  petrosUex  some-* 
times  runs  in  layers  in  calcareous  mountains ;  so 
that  he  has  confounded  the  secondary  homstein 
with  the  primitive  felsite.  When  a  stone  passes 
into  jasper,  it  must  properly  belong  to  keralite  (nt 
rock-flint,  whidi)  like  jasper,  is  infusible. 

AtRUCTURB  If.     LAMINAR* 

This  kind  is  obs^ved  by  Saussure  as  already 
mentioned.  It  has  been  confounded  by  some  with 
keralite  or  homstein. 
Unsttdib  The  clink-stone  of  Werner,  sometimes  ridicu* 
lously  called  basalte  en  tables  by  the  French  mi- 
neralogists, may  properly  be  classed  under  this 
division,  as  having  no  connexion  with  the  basaltic 
teodes,  which  are  characterised  by  the  abundance 
6f  iron,  but  most  mtimate  relations  with  fidapar, 
as  wQI  appear  from  the  following  analyses  by 
Vauquelin  and  Klaproth  t 

FELSPAR.  KLINOSTEIN. 

Silex  .  .  6S,8S 57,85 

Argil  .  .  I7,0S    .....    88,50 

liiM  .  «      S|00 8,75 

Potash  .  .  I3,O0    .    Ma  .    .       8,10 

Iron  •  .  .      1,00  (ttaoganese  0)85)  8,85 

Loss  .  •      d,l<     (wat^8)    .      4,9 

100  100 
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Thd  klifi^tem  pwphyiy  oi  Werner,  which  l^e 
also  absurdly  ci^ls  porphyry  slate,  b  a  schistose 
fekite»  with  crystals  of  felspsur;  as  it  happens  ia 
many  substances  that  an  earthy  and  compact  base. 
19  spotted  with  crystals  of  the  same  substance,  the 
forms  of  some  of  the  moleeules  having  disposed 
them  to  crystallise,  while  the  others  became  se£* 
meatal.  The  klingstein  porphyry  is  generally  black 
or  grey,  but  sometimes  of  a  greei^  yellow,  or 
browa  tinge^  Uke  the  klingstein,  which  seems  to 
admit  most  of  the  colours  of  felsite;  but  is  of  a 
schistose  texture,  and  contains  little  cavities,  often 
Imed  with  quartz  crystals,  much  resembling  lava 
with  a  basis  of  felsite. 

As  the  French  seem  first  to  have  observed  this 
riMdc,  it  may  be  called  patrinite,  m  honour  of  Pa- 
trin,  an  eminent  French  Geologist  and  Volcanist 
It  aometiines  coiri;aias  zeolite,  calcareous  spar,  and 
crystals  of  siderite.  Mr.  Jameson  has  observed 
that  it  is  sometimes  vesicular*,  or  full  of  little 
cavities,  '^  but  not  so  much  so  as  basalt"  Part 
af  his  description  of  patrinite  may  be  transcribed. 

"  S*  It  occurs  sometimes  in  tables  and  columns; 
also  in  vdos  that  traverse  sand-stone  and  g^een* 
stcme,  as  in  the  island  of  Arran. 

^^  3*  It  resists  the  action  of  the  weather  very 

*  Thk  epidiei  seemft  only  applied  to  basalt,  vnicktUp  kitngsteiii, 
( a«a,  fomice. 


Klioni 


lyry. 


Fatrimte. 


Jameson's 
description. 
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obstinately.  After  very  long  exposure  it  become^ 
covered  with  a  thin  crust,  which  has  usually  a 
greyish-white  colour,  but  a  reddish  crust  in  iron- 
shot  varieties. 

*^  4.  Like  basalt  it  forms  single  conical  hills; 
but  they  axe  not  so  regular,  and  are  more  marlced 
with  cliflfs  and  irregular  rocky  forms. 

^  5.  Excepting  small  traces  of  iron-pyrites,  and 
iron-sand,  it  contains  no  ores. 

'^  6.  It  appears  from  observations  I  have  made 
in  the  islands  of  Arran  and  Lamlash,  in  Dumfries^ 
shire,  and  on  the  porphyry-slate  hills  near  £din«- 
burgh  and  Haddington,  that  this  rock  passes,  on 
the  one  hand,. into  compact  felspar  and  clay-stone, 
and,  on  the  other,  into  pitch-stone  and  basalt. 

*'  7.  It  occurs  abundantly  in  the  islands  of  Arran 
and  Lamlash,  in  the  frith  of  Clyde ;  also  in  smalltf 
quantities  in  the  upper  part  of  Dumfries-shire, 
and  in  the  county  of  Selkirk.  Braid  hills,  and 
part  of  the  Pentland  hills,  near  Edinburgh;  the 
Girleton  hills  at  Haddington,  and,  according  t^ 
my  pupil  Dr.  Ogilvy,  North  Berwick  Law,  and 
Traprain  or  Dumpender  Law,  in  the  same  county, 
are  composed  of  this  rock.  I  suspect  that  the 
porphyry  of  Cumberland,  which  probably  occurs 
among  transition  mountains,  is  also  porphyry* 
slate.  It  occurs  in  great  abundance  in  Bohemia; 
also,  but  in  less  quantity,  in  Lusatia;  in  the  prin- 
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cipali^  of  Fulda ;  in  the  Rhongebirge ;  atHohen- 
tinel  and  Hogau,  in  Upper  Suabia;  at  Vicenzay 
in  the  Euganean  mountains ;  oq  the  Pic  de  Teyde, 
m  Teneriffe ;  and  in  great  abundance  in  South 
America,  as  I  suspect  that  much  of  the  porphyry 
of  Humboldt  will  prove  to  be  porphyry-slate/' 

It  may  likewise  be  observed,  from  Brochant's 
description,  that  patrinite  sometimes  occurs  in  glo« 
bular  masses,  implanted  in  other  rocks ;  and  also 
sometimes  assumes  the  prismatical  form>in  groups 
of  more  or  less  regularity. 

To  these  remarks  may  be  added  the  curious 
description  by  Klaproth,  which  accompanies  his 
analysis. 

"The  schistose-porphyry  is  a  species  of  stone,  ^JSJmu* 
which,  notwithstanding  that  it  so  frequently  occurs, 
and  even  in  masses  forming  entire  mountains  and 
rocks,  yet  was  doomed  by  a  singular  fate  long  to 
continue  to  be  disregarded,  unknown,  and  con- 
founded with  other  stones. 

"The  first  denomination,  under  which  it  has 
been  admitted  in  oryctognostic  treatises,  is  that  ot 
homschi^er  (horn-slate).  However,  this  name. 
does  not  exclusively  belong  to  it ;  for  which  reason 
various  authors  denote  by  the  same  name  several 
different  species  of  stones.  This  German  deno- 
miHition  seems  to  have  been  occasioned  by  the 
I^tin  corneus  JUsilis  of  WaUerius;  though  it  ia 
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obrmis  from  the  descriptbn  which  h^  has  giv&k 
aS  his  cormuf^mlUf  that  he  did  not  qiean  to  sig- 
nify by  that  name  our  schistose-porphyry,  which, 
as  it  seems,  be  did  not  know^  but  the  hwrMmd- 
hO^ct  (homblende-slate  of  Kirwan). 

"  Other  authors,  as  Born,.  Ferber,  reoaye  under 
this  name,  sometimes  different  varieties  of  the 
tkonsehi^er  (argillaceous  slate),  and  i^poetimes 
gUmmerschiefer  (micaceous  slate). 

^^  The  first  oryctologist  who  has  awakened  the 
attention  of  naturalists  to  the  schistose-porphyry,, 
and  ^ven  of  it  an  accurate  description,  was  Char- 
pentier,  in  his  Mmeralogical  Geography  of  the 
Electoral  Dominions  of  Saxony.  At  the  same 
time  he  gave  to  it  exclusivdy  the  name  of  horn- 
skte,  in  which  he  was  followed  by  most  of  the  Ger- 
man  nuneralogiats.  But  Werner  thought  other* 
wise.  He  left  this  nanie  at  first  to  that  species  of 
stone,  whidb  afterwards  has  been  called  kiesel*- 
chiefer  (siliceous  slate);  and  denominated  that 
which  is  the  subject  of  the  (H^esent  essay  schiftese- 
porphyry  J  in  order  to  distinguish  it  as  a  peculiar 
species  of  porphyry.  In  &ct,  it  ea^hibits  the  mi*- 
aeralogical  churacter  of  porphyry:  as  it  priaci- 
pally  ccHidists  of  an  homogeneous,  hard,  siliceous 
and  argUlaceous  aggregutc^  in  which,  though  but 
sparingly,  aod  singly,  are  interspersed  soiall  la* 
mellfe  of  feldspar,  besides  minute  grains  of  hom- 
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blende ;  yet  at  the  same  time  it  is  distinguMwd» 
from  the  oommon  species  of  porphyry,  by  its  grass 
slaty  firaeture.  Bat  since  to  the  principal  mass 
of  this  stone  the  name  of  kUngstein  (sounding- 
stone)  has  been  given,  because  its  larger  plates, 
when  struck,  ^ve  a  sound  almost  metallic;  it 
seems  that  the  name  of  kUngstan  parpkyr  (klmg* 
stone  porphyry)  would  be  more  characteristic^  and 
more  conformable  to  analogy* 

^'From  this  short  historical  aecoont  it  may 
safficiently  be  seen,  what  great  uncertainty  and 
want  of  accuracy  has  even  of  labe  prevailed  in  the 
geological  knowledge  of  the  mountainous  part  of 
the  globe.  For  this  reason  the  editor  of  the  ma* 
gtudne  for  the  Natural  History  of  Swisserland  has 
hig^y  merited  the  thanks  of  the  public,  for  having  * 

occasioned,  by  means  of  a  prise  question,  that 
this  intricate  subject  has  been  investigatkl  by  two 
learned  mineralo^sts,  Karsten  and  Voigt,  and  cor* 
rectly  explained  in  their  two  papers,  crowned  with 
the  prize :  '^  On  argillaceous  schistus,  horn-slate, 
and  on  wake*.'* 

**  The  kling8tone-p(»phyry  belongs  to  thatdivi* 
sioti  of  mountains  which,  by  modem  geologists,  are 

•  <«  M^ipudn  Ar  dieNativkondeHelvetkiu^**  by  Dr.  Hapfiacr. 
Zaiich,  1788.   Vol.  iii.  page  168,  scq. 
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classed  with  the  trap-mouutains''^.  In  Germany 
it  occurs  chiefly  in  the  middle  mountains  of  Bohe- 
mia, in  Upper  Lusatia,  and  in  the  district  of  Fui- 
da.  It  does  not  form  coherent  ranges  of  moun- 
tains, but  always  only  detached  masses  of  rocks 
and  insulated  mountains,  commonly  on  tiie  side 
of  similar  basaltic  mountains.  It  belongs  to  the 
most  durable  saxa^  and  resists  the  withering  in  an 
eminent  degree.  Only  on  its  surface  some  decay 
takes  place,  by  which  it  acquires  a  pale  clayey 
crust,  the  smoothness  of  which  renders  the  ascen- 
sion on  klingstone-porphyry  mountains  somewhat 
unsafe.  Some  of  these  mountains,  though  but 
sparingly  covered  with  fertile  soil,  are  nevertheless 
well  invested  with  plants  and  forest-trees ;  as  for 
instance  the  Donnersberg,  near  Milleschau,  and 
the  Schlossberg,  near  Toplitz.  But  most  fre- 
quently the  klingstone-porphyry  occurs  in  the 
shape  of  cliflfs,  which  are  dentated  in  a  grotesque 
manner,  from  the  unequal,  mostly  vertical,  se- 

*  In  the  German  (ra^  formaiion*  This  expression  is  now, 
according  to  Emmerling,  by  the  latest  German  mineralogists  used 
Id  signify  all  mountains  constituted  of  granstein,  amygdaloid,  sdiis- 
toae-porphyry,  basaltes,  and  their  subordinate  q>ecies.  All  these 
are  called  trapp-gebirge,  since  those  $axa  not  only  occur  in  moun- 
tains of  the  same  kind,  but  also  very  much  agree  in  their  geo- 
gnostic  relations;  so  that  evidently  they  are  of  the  same  formatioo. 
Tnmsl. 
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parations  into  large  plates  and  ill-fonned  piUairo. 
Examples  of  such  grotesque  rocks,  are  the  Biliner- 
stem,  near  Belin,  and  the  Engelhaus-berg,  not  far 
from  Carlsbad. 

'^  To  complete  the  history  of  this  stone,  I  must 
briefly  notice  an  opinion  which  has  of  late  been  in 
vogue,  and  even  now  seems  to  have  its  abettors. 
I  mean,  that  the  klingstone-porphyry,  as  well  as 
the  basalt,  the  amygdaloid  (mandejstan),  and 
other  trap  mountains,  have  been  considered  as 
volcanic  productions,  or  lavas.     It  does  not  be- 
long to  the  object  of  the  present  inquiry  to  repeat 
and  to  examine  what  on  both  sides  of  the  question 
has  been  argued,  and  somethnes  with  violence 
disputed.     I  shall  only  maation,  that  in.  the  se* 
vend  attentive  inspections  with  which  I  examined, 
in  the  middle  mountains  of  Bohemia,  the  sites  of 
basalt  and  klingstone-porphyry,  I  could  not  dis- 
cover the  least  vestige  of  a  crater,  or  other  signs 
of  a  volcanic  nature;  no  more  than  any  other  un- 
prejudiced observer  would  have  been  able  to  find. 
^'To  these  short  geognostic  remarks  I  shall 
now  add  die  description  of  the  external  characters 
of  the  masS)  which  chiefly  constitutes*  the  kling- 
stone-porphyry. 

^^  The  colour  of  the  klingstone  is  grey^  now  and 
then  a  little  inclining  to  the  green.  It  occurs 
only  massive.     It  has  a  fine  grain,  ui  uneven, 
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.ooBTse-apliirtery,  firactore,  and  founts  kilo  thidc 
-slaty  fragments.    The  edges  of  ks  thin  wpikfbery 
ifinagoaents  are  tnmsparent    It  is  pretty  hard,  and 
at  the  same  time  considerably  tenacious.     When 
trifeurat^  it  yields  a  li^  grey  powder* 

/'Its  specific  gravity  is  3,575. 

^  Ilie  Jaadlse  of  a  givyish  white,  strmi^ 
splendent  iidspar,  whidi  ave  interspersed  in  its 
avbsttobe,  together  ndth  Ae  ^ery  minote  crystals 
!of  h  Wack  jborahtende,  give  to  it  the  cfaaiaurtBr  of 

p*rph]fiy/'* 

.  'Ijhejfesidit  nf  the  anaiysb  is — 

I             ""  Silex 57,35 

jAiundne S3,5Q 

liitie     .     •     •    •    «  2^75. 

Ofltydofiflon  .    .    .  3;S5 

rOxyd  <of  mangnnwie  0^ 

.  ^         fifida      .....  B^ID 

Wat^ 3 

[  .  .  ^^^^^ 

'''  Tbie  iiefiectiag  nfrtwal  phBoaopher  iwBl  l»ow, 
uddHMt  lay  flugg^i^g  it»  hom  jto  j^prMiate  ^ 
ndbjfc  iifrtbis  dtsnsrary  irf  thefraMnpeofrsedm  as 
a  constituent  part,  in  a  stone  wUcb  loooans  in 
QtfMM  of  the  mc  lof  entire  aaoonlBina.    it  opens 
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to  bon  a  new  yicwy  and  k&ds  hkn  a  3ong  gUip 
kitixT  in  his  geological  inqairies.  We  now  see 
thai  tixfte  is  no  longer  any  occasion  for  the  theorj^ 
hithettopremiling,  acconding  td  wiiich  it  was  hua- 
^sed  neoesstfj  to  conskier  all  the  soda^  which  in 
nature  occurs  either  in  a  free,  that  h  ^vneomhineKf, 
or  in  the  carbonated  state,  as  an  educt  arising  from 
a  decomposition  of  rock  salt,  or  of  sea  salt,  or  of 
that  from  saKne  spring,  siipposed  to  have  been 
carrkd  on  by  nature,  and  to  have  taken  plaoe  in 
an  unknown  manner. 

^^  The  klingstone  employed  in  thepnecedjng  ex- 
j^enments  was  from  the  Ponnersberj^  jiear  MiB^ 
schaq,  the  highest  of  the  middle  mountains  in 
Bohemia^  The  whole  mas9  of- this  m^jeslie  con^ 
which  is  above  two  thousand  five  hundred,  feejt 
h\^  consists  entirelly  of  this  stone.  From  its 
supiffiit  the  picturesque  fields  of  Bohemia,  extend* 
ing  for  many  miles  around,  present  ihemselves  to 
the  €{f  e^  collected  as  it  were  in  a  pleasing  nunia- 
ture  painting ;  while  at  the  same  &ne^  at  a  farther 
distance  on  the  eastern  horizon,  the  fiohemian  and 
SSesian  Giant-mouptain^,  and  on  .the  west  the 
l^ranconian  Fichtelgebi^  (mountainous  region)^ 
are  cUscovered. 

**  If  we  now  reBect,  that  in  this  enormous  mass 
of  rock,  the  soda  constitutes  nearly  the  twelfth 
pert  of  the  whole,  IfaqpeJtwillnot  bethou^tan 
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exaggeration  to  5ay,  that  this  mountain  alone  is  ca- 
pable of  providing,  for  a  long  succession  of  years 
to  come,  all  Europe  with  sufficient  soda;  pre* 
supposing,  however,  that  expedients  should  be 
devised,  to  separate  this  alkali  from  the  9tone  by  a 
cheap  and  profitable  method'*/' 
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This  is  described  by  Saussure  as  of  an  earthy 
or  granular  appearance,  with  long  atid  irregular 
crystah  of  black  siderite,  sometimes  greenish. 
The  rock  was  mistaken  for  a  sand-stone/  He' also 
mentions,  §  1 136,  a  rock  of  d  violet  red,  which  he 
coriSeives  to  consist  of  the  earth' of  felspar  not 

ci;ystallised. 

'^  Earthy  kHngstein-porphyry,  from  Mont  Dor, 
descriBed  by  Daubuisson  in  his  account  of  the 
basalts  of  Auvergne. 

The  following  varieties  may  also  be  added  from 
the  formef  ^eat  petralogisl': 

Rocki  of  ffelsite,  with  veiiis  which  at  first  might 
be  taketi  for  granite,  but  upon  examination  is 
fbund  to  present  only  felspar  and  miCa,  and  some- 
times only  felspar  confusedly  crystallised. '  Saussl 
§11941  >  •     ^  -i 
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A  rock  of  green  and  violet  layers,  being  a  kind 
of  felsite.     Sauss.  ^  1446. 

What  he  calls  a  trap,  with  a  paste  of  a  greeni^ 
grey  felsite,  and  grains  of  quartz  and  felspar. 
§2043. 

§1558.  The  rotten-stone  of  England  may  be  RotteMtont. 
regarded  as  a  kind  of  tripoli,  but  is  neither  porous 
nor  of  a  slaty  structure.     He  concludes  that  tri- 
poli consists  of  a  fine  sand  of  felsite. 


MODEV.    GRANITE. 

This  important  substance^  which  composes  Campontion 
the  highest  chains  of  mountains^  and  was  used 
by  the  Egyptians  in  the  earliest  monuments  of 
art,  i&  chiefly  composed  of  felspar  and  quartz* 
which  have  been  already  described :  a  third  sub* 
stance  is  also  indispensable  in  granite*  namely* 
either  mica  or  siderite.  And  even  when  both 
these  latter  are  joined,  the  inQst  exact  mineral- 
ogist or  geologist  could  not  refuse  the  strict  ap- 
pellation of  granite,  as  different  mixtures  may 
be  found  in  no  very  remote  parts  of  the  same 
rock.  As  some  granites,  instead  of  felspar,  pre- 
sent felsite,  yet  are  universally  admitted  into  this 
class ;  so  the  mica  may  pass  into  talc  or  steatite, 
or  siderite*  as  ou  the  summit  of  Mont  Blaiic>  and 
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the  siderite  into  iron^  without  changing  deootoi* 
nations.  Crystals  of  schorl,  or  gametSi  not  to 
mention  the  precious  stones,  may  also  appear  in 
gcftiuine  granite ;  but  the  real  and  sev&e  deno* 
mination  can  in  no  case  be  further  extended. 
'  When  there  are  only  two  essential,  substances, 
with  a  granitic  appearance,  as  particularly 
GnuQitei.  quartz  aud  felspar,  the  term  granite!  must  be 
admitted,  with  Saussure,  Kirwan,  and  other  ce« 
lebrated  geologists;  though  in  Italy  granitello 
is  used  by  artisans  for  a  complete  granite,  com- 
posed of  very  small  grains,  here  called  grafdtin^ 
as  basaltin  is  a  fine  basalt,  and  porphyrin  a  fine 
porphyry. 

These  observations  become  the  more  neces- 
sary, as  no  substance  has  engaged  more  attention 
in  systems  of  geology,  and  no  tv(^  authors  seem 
hitherto  to  be  agreed  in  precise  and  formiad 
definitions  of  granitic  substances:  and  in  aU 
sciences  it  is  well  known  that  uo  question  can 
be  settled,  or  even  accurately  discussed,  without 
the  most  precis^  definitions.  Thus  in  the  ques« 
tion  concerning  the  entrance  of  granitic  veins 
into  pHmitive  schisti,  some  deny  that  the  granite 
ifi  (bese  veins  is  of  the  same  mixture  with  the 
mass';'  and  it  certainly  would  considerably  in« 
fluenoe  the  discussion,  If  the  mass  be  a  complete 
•jrriiiiite,  and  the  veins  only  granite!.     Nor  in 


fad  can  there  be  any  just  science^  if  terms  b« 
used  in  a  lax  acceptation;  and  it  is  far  better 
to  err  in  the  cooDttrary  extreme,  which  can  only 
be  9ocomplished  by  increasing  the  number  of 
distinctions  and^denominationsj  as  has  been  done 
in  gemmology. 

As  siderite  has  been  shown  to  be  among  the  Onmte,  with 
most  primeval  substances,  and  is  found  enclosed 
in  the  crystallisation  of  the  most  ancient  gra^ 
nites,  so  as  to  evince  a  priority  of  formation  to 
tiie  quartz,  or  the  felspar,  which  never  appear 
to  be  intercepted  by  the  siderite;  so  it  may  be 
assumed  ihat  a  granite,  consisting  of  felspar, 
qoartz,  and  siderite,  with  or  without  the  addition  ^ 
of  mica,  may  be  regarded  as  among  the  most 
ancient,  if  not  absolutely  primary.    Satussure 
observes  that  there  is  no  mica  in  the  granite  on 
the  summit  of  Mont  Blanc,  its  place  being  sup^ 
plied  by  siderite ;  and  remarking  the  same  dif- 
ference to  occur  in  the  granite  ejected  from  the 
depths  of  the  Italian  volcanoes,  he  is  led  to  the 
reasonable  conclusion,  that  this  construction, 
being  found  at  the  greatest  heights  and  the 
greatest  depths,  must  be  the  most  primordial. 
It  is  also  remarkable,  that  as  the  nucleus  of  the 
earth  is  inferred  by  astronomers  and  natural  phi* 
losophers  to  consist  of  iron,  which  is  seldom 
found  free  from  silex>  so  a  great  part  of  the  sum- 
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mit  of  Mont  Blaoc  consists  of  granitel*,  or  a 
mixture  of  felspar  and  siderite ;  and  the  base  of 
all  lavas  consists  of  one  of  these  two  substances. 
Whether  however  we  join  the  Huttonians,  in 
considering  granite  as  the  newest  substance,  the 
last  ejected  from  the  bowels  of  the  earth;  or  the 
Wdrnerians,  in  refgarding  it  as  the  most  ancient, 
being  deposited  from  above,  we  must  be  alloi^ed 
to  view  a  substance  composed  of  felspar,  quartz, 
and  siderite,  as  not  onlj  a  complete  and  genuine 
granite,  but  as  perhaps  the  most  noble  denomi- 
nation  of  that  class. 

As  Mont  Blanc  is  the  most  remarkable  gra- 
nitic taiountain  in  the  world,  it  may  be  instructive 
to  translate  Saussure's  curious  and  interesting 
account  of  its  summit.  Of  the  rocks  which  that 
great  observer  discovered  near  the  summit  of  that 
mountain,  he  gives  the  following  description; 
which  shall  be  followed  by  that  of  the  rocks 
observed  on  the  summit  itselff . 

•  This,  as  Saussure  especially  mentions,  §  1994,  was  the  sycoite 
of  Weracr  at  the  time  when  he  wrote^  A.  D.  1795 ;  but  Karstea 
about  the  same  period  defined  the  syenite  of  Werner  to  con^t  of 
quartz,  siderite,  and  felspar.  Jameson  however  regards  syenite  as 
composed  of  felspar  and  hornblende;  but  Kirwan  agrees  with 
Karsten.  Daubuisson,  who  is  commonly  exact,  says  that  syenite  is 
composed  of  felspar  and  siderite ;  and  that  any  quartz  or  mica  is 
accidental. 

t  Saussure,  §  I999,  supposes  tliat  the  summit  of  Mont  Blanc 
was  originally  about  two  leagues  under  the  surface  of  the  earth. 
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1987.  "  The  naked  rocks  that  we  there  meet    Sanumtof 

Mont  Btaiic* 

with,  and  which  form  two  kinds  of  arretea  or 
crests^  of  a  black  colour,  and  somewhat  saliant^ 
which  we  clearly  see  from  the  banks  of  our  lake 
to  the  left  of  the  highest  summit  of  Mont  Blanc, 
are  granites,  here  detached  in  scattered  frag* 
ments;  there,  in  solid  rocks,  divided  by  fissures 
nearly  vertical,  whose  direction  is  conformable  to 
that  which  generally  predominates  in  these  moun- 
tainsj  that  is,  from  the  north-east  to  the  south- 
west, and  which  I  consequently  regard  as  layers, 

*'  The  felspar  which  enters  into  the  compo- 
sition of  these  rocks  is  white  approaching  to 
grey,  or  green,  or  redish;  it  yields  under  the 
blow-pipe  a  glass,  from  which  we  may  obtain 
globules  of  0,6,  transparent,  colourless,  but  full 
ofbubbles. 

"  The  felspar  is  here  pure,  there  covered  or^ 
even  piixed  with  a  substance  of  a  grey,  inclining 
to  a  sea-green,  colour ;  without  lustre,  earthy, 
soft;  when  scratched,  whitish  grey.  This  sub- 
stance appears  to  be  an  earthy  steatite ; ,  it  is 
difficult  to  obtain  pieces  of  it  free  frqm  felspar ; 
those  that  I  separated,  melted  under  the  blow- 
pipe into  a  greenish  glass,  translucent,  and  of  a 
very  unctuous  aspect.  They  became  disfcoloured 
on  the  iron  rod,  and  dissolved  with  effervescence. 
.   "  This  whitisb>  semi-transparent  quart2>  which 
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toters  into  the  composition  of  thfe  gmnit6^  ap-       j 
pears  a  little  unctuoad  in  its  fracture ;  a  frag- 
ment>  of  the  fifteenth  of  a  line  long  by  a  thiitietli 
in  thickness,  or  of  0>067  by  0,09S,  fixed  at  the 
extremity  of  a  thin  rod  of  iron,  became  perfectly 
rounded  in  the  flame  of  the  blow-pipe,  losing  a 
little  of  its  transparency,  which  in  this  piece 
appeared  perfect,  jtiid  some  bubbles  rose  in  it$ 
interior.    This  quartz  is  therefore  more  fusible 
than  rock  ciystal,  in  the  proportion  of  0,035  to 
0,014. 

^'  These  granites  are  frequently  mingled  with 
hornblende^  here  blackish,  there  inclining  to 
gr^en. 

"  There  is  also  seen  chlorite,  often  of  a  black«- 
ish  green,  sometimes  in  veins,  sometimes  in  nests, 
and  even  in  pretty  thick  masses.  It  is  soft,  but 
not  friable;  of  a  very  fine  grain,  and  its  small 
particles,  viewed  by  the  microscope,  appear  very 
translucent  thin  plates,  of  a  bright  green ;  but 
they  have  not  the  regularity  of  those  of  St 
6othard,  which  I  have  described  in  §  1803. 
This  fossil,  like  hornblende,  appears  to  retain  in 
these  granites  the  place  of  mica,  which  does  not 
tppear  in  it,  except  in  very  small  and  scarce 
ftpangles. 

**  Some  of  these  granites  appear  curious,  there 
being  Maall  cavities  of  angular  and  irregular 
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fornif^  full  of  a  rust,  or  brown  dust.  In  breaking 
these  granites^  we  find  in  their  interior  small 
pyrites^  brown  and  dull  on  the  outside,  but  bril<* 
litnt  and  of  a  very  pale  yellow  within>  and  whos6 
fragments  are  attracted  by  the  magnet  }t  js 
from  the  decomposition  of  these  pyrites^  that  the 
cavities  arise.  My  guides  found  fragments  of 
these  granites,  wherein  were  cubical  pyrites  from 
three  to  four  lines*  in  thickness,  whose  fracture 
is  very  brilliant,  and  of  a  very  lively  brassy  yel* 
low:  these  do  not  decompose  in  the  air. 

^  We  also  find  in  these  rocks  quartz,  with 
veins  and  nests  of  delphinite,  or  green  schorl  of 
Dauphiny  (actinote) ;  it  is  but  confusedly  crys- 
tallised, but  easily  known  by  its  puffing  up  un- 
der the  blow-pipe,  and  by  the  black  and  refraC"^ 
tory  scoria  into  which  it  is  changed. 

"  In  some  parts  these  granites  degenerate  into 
in^fulariy  schistose  rocks,  composed  of  quartz 
and  felspar,  without  aay  mixture  of  mica,  and 
wboie  layers  are  separated  and  covered  with 
an  argillaceous,  nut-brown,  ferruginous  earthy 
which  melts  into  a  black  glass. 

''  These  same  rocks  of  granite  contain  a  vein 
of  granitel  almost  entirely  composed  of  laminar 
black  and  brilliant  hornblende,  and  of  grey 
ttanslucent  felspar,  which  assumes  outwardly  a 
raity  cdour. 
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.  *'In  short,  my  guides  found  also  iiiithese 
same  rocks^  sl  paldiopetref  or  primitive  petrosiiex, 
of  a  grey  approaching  a  little  to  green»  trans- 
lucent at  the  thickness  of  a  line,  and  even  to 
1^  2^  scaly  in  its  fracture,  hard,  interspersed  in- 
ternally with  dots  of  a  deep  green,  which  are 
scarcely  visible  but  with  a  magnifyingglass,  and 
which  appear  to  be  steatite ;  and  also  some  rare 
dots  of  pyrites,  which,  in  decomposing,  stain  of 
a  rusty  coloiir  the  vicinity  of  the  places  they 
occupy..  This  stone  melts  under  the  blow-pipe 
into  a  white  and  bubbly  glass,  like  that  of  the 
felspar." 

Our  intelligent  author  thus  describes  the  rocks 
he  observed  on  the  summit  itself  of  this  cele- 
brated mountain : 

1990.  *' These  rocks,  situated  nearly  2400 
fathoms ^  above  the  sea,  are  interesting  by  their 
being  the  most  elevated  of  our  globe  that  have 
been  observed  by  naturalists.  M.  Boaguec  and 
de  la  Condamine  ascended  the  Andes  of  Quito 
to  an  equal  height,  and  even  some  fathoms 
higher  than  that  of  these  rocks  (2470  fathoms): 
they  were  not  however  acquainted  with  rocks; 
but  as  they  are -said  to  have  sent  to.  France 
chests  full  of  specimens  of  the  mouhtaiijs,  on 
which  their  trigononietric  operations  had  con- 
ducted them^  I  could  have  much  .wished  that 


MODS  r.    ORAMire.  185 

these  speciioens  were  examined  by  connoissears. 
The  late  duke  of  Rochefoncault^  a  man  equally 
distinguished  by  his  knowledge  as  by  his  virtues, 
and  who  fell  the  innocent  victim  of  the  troubles 
of  a  country  for  which  he  had  made,  and  wot^ld 
ha?e  yet  made,  the  greatest  sacrifices,  was  very 
willing,  at  my  entreaty,  to  make  the  most  careful 
researches  after  these  specimens,  either  at  the 
King's  garden,  or  at  the  Academy  of  Sciences, 
of  which  he  was  a  member ;  but  he  was  neither 
able  to  discover  them,  nor  any  trace  of  what  had 
become  of  them. 
.  *'  The  scarcity  of  specimens  of  rocks  situated 
in  similar  heights,  and  the  inferences  we  might 
draw  from  their  nature  in  different  systems  of 
geology,  induces  me  to  give  a  detailed  descrip* 
tion  of  these. 

*'They  are  like  those  of  §  1987>  granites  in 
mass,  where  hornblende  and  steatite  hold  the 
place  of  mica,  which  is  there  extremely  thinly 
scattered ;  the  sun  and  a  magnifying  glass  are 
necessary  to  enable  us  to  perceive  some  white 
and  brilliant  spangles;  it  is  even  doubtful  if 
these  brilliant  particles,  which  it  is  impossible  to 
detach,  are  really  mica. 

''  Felspar  forms  the  dominant  part  of  these 
granites;  constituting  about  three  fourths  of 
their  mass.    Their  crystals,  nearly  parallelopi* 
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peds,  vary  as  to  size;  there  are  «ome  which  are 
an  inch  long^  by  six  lines  broad.  They  are  of 
a  dull  white,  slightly  translucent,  little  brilliant, 
of  the  kind  I  have  called  dry ;  under  the  blow- 
pipe they  yield  a  transparent  glass,  but  with 
bubbles,  from  which  may  be  formed  globolesof 
0,81,  and  consequently  fusible  at  the  70th  de- 
gree of  Wedgewood.  Upon  the  rod  of  sappare 
the  bubbles  dissipate,  and. there  remains  a  trans* 
parent  milky  glass,  which  sinks  without  pene« 
trating  or  dissolving.  Th^se  cry^stals  of  felspar 
appear  here  and  there  greenisb  and  dull,  on 
account  of  a  slight  coat  of  earthy  steatite  which 
covers  them. 

"  The  quartz,  which  forms  a  little  less  than 
the  fourth  of  the  mass,  is  of  a  grey  approaching 
to  violet  colour;  its  fracture  is  uneven,  brilliant 
in  some  places,  not  scaly,  but  here  and  there 
rather  conchoidal,  a  little  fiat  Its  fusibility  is 
nearly  the  same  as  that  of  the  quartz  of  the  gra* 
nitesof§1987. 

*'  The  hornblende,  which  forms  in  the  mass 
too  small  a  portion  to  be  estimated,  is  of  a  black 
approaching  to  green ;  it  s^^ows  some  tendency 
to  the  laminar  and  brilliant  form ;  but  it  is  more 
often  merely  glimmering,  and  almost  earthy; 
fusible  into  a  brilliant  black  glass,  but  porous  in 
its  interior;  and  which  on  the  todiat  sappare 
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passes  to  the  bottle  green,  through  the  brown  j 
afterwards  loses  its  colour,  and  dissolves  with 
some  efiervescence,  which  proves  there  is  a  mix« 
tore  of  magnesian  earth.  ^ 

**  The  earthy  steatite,  which  also  forms  a  very 
inconsiderable  part  of  the  mass  of  these  granites, 
resembles  that  of  ^  1987* 

''  All  these  granites  have  their  natural  divi» 
sioQs  covered  with  some  coat,  either  green  or 
blackish.  This  is  an  earth  like  chlorite,  of  a 
green  almost  black,  and  a  little  shining  on  its 
external  surfaee,  but  of  a  more  bright  green  )Elnd 
earthy  in  its  fracture;  soft,  scratching  with  a 
greenish  grey  streak ;  at  first  turning  brown  Un- 
der the  blow-pipe,  then  yielding  a  knob  ai  0,9» 
or  fusible  at  the  189th  degree  of  Wedgewood. 
This  knob  has  a  metallic  aspect,  somewhat  un*- 
equal,  and  a  little  dull>  like  that  of  bars  of  melted 
iron;  and  not  only  the  knob,  but  all  the  parts 
that  the  action  of  the  flame  renders  brown,  are 
strongly  attractable  by  the  magnet.  A  small 
fragment  tried  upon  the  rod  of  sappare,  at  first 
infiltrates  like  ink  between  its  fibres,  then  be- 
comes of  a  dull  brown,  and  at  length  entirely 
discolours,  bt)t  without  any  Appearance  of  dis- 
solution. 

"  The  green  coat  which  covers  other  pieces 
of  thefie  granites  in  their  spoutatieous  divisions. 
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is  less  dark>  pretty  shining^  translucent^  smooth 
and  even  a  little  unctuous  to  the  touch,  soft, 
easily  scratched  to  grey,  changing  under  the  I 
blow-pipe  into  a  translucent  glass,  which  be- 
comes transparent  on  the  rod  of  sappare  and  | 
dissolves,  but  without  effervescence.  This  coat 
appears  to  be  of  the  nature  of  steatite ;  but  I 
have  not  been  able  to  obtain  pieces  of  it  suf- 
ficiently large  to  measure  its  degree  of  fusibility." 

The  rocks  of  the  southern  parts  of  this  sum- 
mit he  thus  describes,  §  1993 : 

**  1.  Granites  perfectly  similar  to  those  before 
mentioned,  §  1987* 

^'  2.  Syepites  or  granitels,  that  is,  rocks  com- 
posed of  laminae  of  black  hornblende  and  white 
felspar,  also  laminar,  but  both  in  such  small 
parts,  that  we. may  as  well  give  the  name  of 
tr^  to  these  rocks,  according  to  the  definition 
I  have  given  in  §  1945. 

^<  3.  A  primitive  petrosilex,  or  paldtcpttrt^  of 
a  pearl  grey,  translucent  to  two  thirds  of  a  line, 
with  a  scaly  fracture  in  large  and  small  scales, 
sufficiently  hard  to  yield  bright  sparks,  bu^  hav- 
ing a  grey  streak  when  scratched  by  a  sharp- 
pointed  steeL  Under  the  blow^pipe  we  may 
form  globules  of  0,45;  which  indicates  the 
fusibility  of  pig-iron,  126  or  130  of  Wedge- 
wood.     It  is  a  grey   glass,   semi-tran9parent» 
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bubbly,  which  on  the  rod  of  sappare  gams  in 
transparence  and  sinks,  but  without  penetrating 
or  dissolving,  and  even  without  entirely  losing 
its  bubbles. 

'*  This  palaiopetre  contains  veins  of  from  one 
to  three  lines  in  breadth,  which  cross  at  different 
angles,  and  small  nests  of  a  deep  leek-green  horn« 
blende,  confusedly  crystallised,  or  in  plates  rarely 
straight,  or  in  middling  large  fibres/' 

STRUCTURB  I.  OV  A  LARGB  GRAIN. 

A^t  1.  FeUpar,  quartz,  and  siderite^  often 
jmed  with  ndca. 

Red  granite  of  Egypt,  from  the  quarries  visited 
bj  nuiny  travellers  beyond  Syene,  whence  it  is 
called  Syenites,  by  Pliny,  who  specially  mentions  Syenitw. 
that  the  obelisks  are  composed  of  it ;  while  it  is 
universally  admitted  that  they  are  a  mere  and  ge- 
nuine granite,  often  containing  no  siderite*. 

*  Both  Agricola  and  Aldrovandi  mention  syenite :  the  lattet 
ttjQ,  Vulgiu  Qppeliat  hoc  genus  marm&ris  gianitum  nibnun  cum 
m^ctt  diteretitr  pyrrhopoikilon ;  the  latter  wotd'  heing  also  uaed  by 
I%oy  to  denote  the  fiery  red  variegation  of  the  felspar. 

The  celebrated  Zoega  also  informs  us  positively  that  all  the  obe- 
lubare  of  the  ancient  Syenite,  that  is,  as  he  adds,  our  red  granite. 
''Venim  enimvero  omnes  obelisci  in  Euiopse  ci\4tatibus  obvii^ 
'biexcipias  unum  Florentinum  {e  granite  Jiuco),  el  maxima  quo- 
S^cpars  eoruip  qui  in  £gypto  exstant^  atque  in  Abyssinia;  facti 
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The  learned  M.  de  Sacy,  in  his  recent  tcah^ 

lation  of  Abd*allatify  or  Abdolatiph*,  who,  about 

A-  D.  1910,  wrote  a  curious  account  of  Egypt, 

•    uses  the  words  elk  est  de  granite  de  ceite  fitrrt 

rouge,  tiquetie^  qui  est  d'une  eJrtreme  dureti. 

It  appears  from  the  same  work  that  some  of 
the  pyramids  were  covered  with  granite,  and  even 
with  hieroglyphics  j  which  the  Arabian  author  says 
might  fill  a  book  of  ten  thousand  pages.  Gro- 
bert,  in  his  description  of  the  pyramids,  mentions 
tlie  fragments  of  that  covering,,  as  granite  of  rose- 
coloured  felspar,  a  little  quartz,  and  black  siderite, 
like  that  of  Elephantina,  oear  Syene.  This  cover- 
ing existed  till  at  least  the  thirteenth  century. 
Curious  authorities  concerning  the  granitic  column 
called  Pompey's,  particularly  that  of  Apthonius, 

ivnte  Sfftmie  lapide,  quem  et  pyrrAapmeHnm  vocat  Plioiiv ;  1^ 
aiftem  gromto  ro9so^  Utbol^gi  granUen  rnbrum,**  Zoc|^  de  Obelitctf 
Romae  1797,  folio,  p.  140. 

.  Petrinl,  on  breaking  some  pieces,  foand  that  when  ihere  was 
hornblende,  it  was  always  mixed  with  mica;  as  it  is  in  the  Urge 
Miicksp9tS4    Ibid. 

Gnmiu  te^rn  arst  to  be  nentioocd  by  a  writer  of  ihe  miiUle 
«ge9,  Vms^,  whose  ^eseription  of  Borne  k  published  by  Mooi- 
iaucon  in  his  JOiamm  ItfUicum.  Vaoee  repeatedly  mentions  mar- 
eiPf  gtamium  JBih^l%€f  nuula,  that  is,  «'  gnmte  marbk  from  the 
idb  of  Elbe;*  whence  be  supposed  it  came.  The  word  ^wi9  b 
piobebly  as  ^loteQt  as  die  mstoratiOB  of  the  ert»  io  Italy«  '^  ^ 
tbineenth  centniy. 

•  Paras»1810,4to.p.  18«. 
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A.  D.  400,  may  be  foood  in  the  same^  irork*    It 

belonged  to  the  Serapeumy  which  was  a  nobl^ 
librarf,  modi  redqoed  by  Diddetian,  *when  he 
ordered  the  Egyptian  works  d  aldiemy  td  tbfe 


The  same,  with  large  patches  of  siderite,  in  the 
sphinxes  of  the  museum  at  Paris. 

The  same,  running  in  veins  through  grey  gra- 
nite. 

Grey  granite  of  Egypt,  consisting  of  felspar, 
quartz,  and  siderite :  the  psarvnion  of  tibe  ancients, 
from  its  resembling  the  colours  of  a  starling. 

Black  and  white  granite,  consisting  chiefly  of 
siderite  with  quartz,  and  a  little  felspar. 

Dull  green  granite,  of  green  siderite,  with  a 
little  quartz  and  felspar. 

Yellowish  granite,  of  granular  quartz,  yellowish 
felspar,  and  greenish  siderite,  in  large  plates  with 
metallic  lustre,  from  Zillerthal. 

Red  granite,  of  felspar,  quartz,  and  hornblende, 
from  Peterhoff  in  Russia. 

The  same,  from  Mount  Sorel  in  Leicestershire. 

*  Oioi.  vi.  15.  Some  tbeoretic  French  writers  ha4  inferred  that 
^  Egyptiana  were  oeytwa  (an  oppositicm  to  the  miimgiiea  them* 
'^),  because  they  thought  the  Sphinx  has  negro  features.  Abd- 
*^f»  p  179.  tells  ua  il  was  originally  painted  red,  and  the  colour 
was  tdU  fresh  in  his  tijne  s  nay  Grobert,  p.  32,  obsen-ed  a  yellowish 
(ioge  in  parts  not  rubbed. 
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It  also  appeals  in  masses  on  the  rattd  to  Quam- 
don. 

It  is  also  found  in  Greece,  Norw^,  Saxony, 
the  HartZ)  Suabia,  Stiria,  Scotland,  and  many 
other  countries. 

Aspect  2.  Felspar  J  quartz^  and  mica.  Red 
grani^  of  Egypt,  without  siderite,  which,  as  Wad 
justly  observes,  constituting  all  the  obelisks,  is  the 
real  Syenites  of  Pliny.  The  mica  is  sometimes 
greenish  black,  sometimes  tombac  brown,  some- 
times grey,  sometimes  black. 

The  same,  variegated  with  grey  felspar. 

Grey  granite,  psaronion^  of  the  spne  compo- 
sition, from  the  same  country. 

Green  granite.  Of  this  I  have  only  seen  one 
specimen,  found  by  Roziere  in  the  ruins  of  Om- 
bos,  in  Upper  Egypt.  It  is  the  most  beautiful  of 
all  the  granites,  the  felspar  being  of  the  finest 
emerald  green,  the  mica  silvery,  and  the  quartz 
transparent  white*. 

Blue  granite,  of  white  quartz,  silvery  mica,  and 
felsite  of  a  sky  blue,  from  Krieglach,  in  Stiria. 
This  granite,  which  is  found  in  large  masses  in  the 
highway,  only  yields  in  beauty  to  the  green  of 

♦  Besson,  in  his  memoir  on  the  granitel  of  Corsica  (J.  di  P*0» 
mentions  a  granite  of  greyish  quarts,  and  beautiful  semi-transpareot 
green  felspar. 


MODE  V.      OXANITE. 

Egypt  Bom  says,  that  even  the  quartz  is  some* 
tunes  tinged  with  blue ;  which  may  be  the  Prus- 
Slat  of  iron. 

Red  grsmte,  with  large  mka,  approaching  to 
talc,  from  Portsoy,  Scotland. 

The  same,  mth  crystals  of  schorl,  from  the 
same  place. 

Red  granite,  jomed  with  Tirey  marble,  from 
the  Isle  of  Tirey. 

Rose-coloured  granite,  from  the  Lago  Mag- 
giore. 

Brown,  or  Isabella  colour,  from  the  Vosges 
mountains,  France. 

For  the  green  of  the  Vosges,  seeTalcous  rocks. 

White  granite,  from  the  Alps,  which  are  chiefly 
composed  of  this  substance. 

Reddish  granite,  fit>m  the  Carpathian  moua- 
tains.  Born,  i.  377. 

Red  granite,  in  which  the  felspar  assumes  a 
round  or  oval  form.  This  granite,  found  not  far 
from  Petersburg,  forms  the  basis  of  the  statue  of 
Peter  the  Great     Patrin,  i.  95  *. 

Pale  yellow  granite,  from  Greenland. 

Granite,  with  pearl-coloured  felspar,  from 
Austria. 

Granite,  with  red  felspar, -and  very  long-grainfcd 

*  Pini  (Pelspathi  de  Baireno,  1779^  Svo.  p.  41)  mentions  ofA 
ciyitalt  of  frlspar^  like  a  cylinder  on  an  oval  baae. 
VOL.  I.  O 
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naULj  which  passes  into  siderite,  from  the  cele- 
bmted  tfdtaty  near  Petersbui^.  Karsten  Losfc. 
Mus.  374. 

Oranite,  with  milk-white  fislspar,  spotted  with 
red,  from  the  same  place.     lb. 

Gramte^  with  tombac  browti  micai,  from  Bo- 
hemia. 

Granite^  with  Labrador  felspar,  frmn  Norway. 

White  granite,  of  which  the  £scurial  was  builty 
from  Spain. 

Violet  granite,  containing  large  crystals  of  vio* 
let-coloured  felspar^  fixmi  the  Isle  of  £lba. 

Grey  granite,  from  the  Hartz. 

White  granite,  from  the  Cevenna  mountauii. 

Dark  Uue  granite,  from  Brazil. 

Black  granite,  with  black  felspar,  from  the  Alps. 

Grey  granite,  from  Cornwall,  the  moorstont  of 
the  country.  It  is  white,  with  black  and  white 
mica^  lai^-grained,  and  takes  a  good  polish.  Da  i 
Costa,  whose  book  appeared  1757,  says,  p.  Vliy 
ths^  it  abounds  with  that  kind  iff  quartz  which  is 
c?X\^Afelspar  by  the  Germans.  In  the  infimcy  of 
the  science  the  names  of  discrimination  were  very 
few;  aiid  they  will  increase  in  prc^ortion  as  it 
advances*. 

*  In  hit  OhiemUicm  Minwrahgipus  s»  let  Faget,  Nancji 
ifStf  9¥^  Siviy  iaibmt«t»  11.93,  tlitt»  onAiatimttuioMtf  6«o- 
magny«  there  occur  wittfotof  bwMitillalahoilis  in  dttaAd  bbcki; 


TbB  gtmlM  Mttr  the  Hertmttgt,  ia  Dto* 
phiny,  which  yields  the  famous  wine  00  teUed, 
(^Q  preset  specks  of  i^  greenish  black  mieiiin 
the  very  heart  of.  the  iny^tMh  of  quarts;  being 
pelpebly.the  same  mica  which  is  interspersed  ' 

through  the  granite.    Sauss.  §  I62L 

A  granite,  which  Saussure  says  is  of  a  new 
fertnstien,  crystallised  in  the  ctetieefi  of  mica 
slate,  mostly  composed  of  felspar,  partly  also  witii 
qmrtz  and  mica.    §  1 967. 

A  granite,  of  which  the  quartz  is  of  a  la^^ender 
blue,  the  fdspar  of  a  yellowish  wfaiie>  elid  the 
mica,  which  is  rare,  of  a  dull  leaden  colour* 
§2144. 

Granites  widi  round  crystals  of  felspar^  Uke 
that  of  Finland.    §1195. 

STR17CTURB  II.      OV  A  SHALL  ORAIH. 

White  granite,  with  black  siderite,  from  Mount 
Sinai.  On  this,  according  to  tradition,  the  lawd 
of  Moses  were  engraved. 

Red  granite  of  Egypt,  passing  in  a  vein  through 
grey  granite,  with  patches  of  siderite,  brought  by 
Roziere  from  the  quarries  of  Syene. 

which,  from  the  sharpness  of  their  angles,  and  other  sgrAsyksm^ 
Kcmeveo  to  have  crystallised  apart.  These  are,  rose-ooknir  with 
SKeoqiots,  black  with  white  spots,  green  and  white,  gr^  with  red 
4pocs,  blown  with  green  veins. 

oa 
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.  Grey  granite,  of  quartz  felspar  and  siderite, 
from  Egypt   Wad. 

Small  or  middling  grained  granite,  with  felspar 
partly  grey  partly  red,  from  Egypt.    Wad. 
.  Grey  granite,  from  the  same  country,  veined 
with  felspar  partly  grey  partly  red.    Id. 

Most  of  the  kinds  enumerated  in  the  former 
Structure  maiy  also  be  found  in  this.  For  the 
smallest  or  very  minute  grained,  see  granitin. 

Small  grained  white  granite,  with  siderite,  from 
the  summit  of  Mont  Blanc. 

White  quartz,  brown  or  reddish  febpar,  and 
bli^Qk  siderite,  from  the  Italian  Alps. 

The  same,  from  the  Isle  of  Elba. 

Grey  granite,  with  garnets,  from  Bohemia. 

The  same,  from  Norwp,y  and  Scotland. 

Grey  granite,  from  Alen9on.  This  is  the  com- 
mon granite  used  at  Paris. 

Grey  granite,  with  nodules  of  granitin,  from 
the  Alps  of  Dauphiny. 

Light  grey  gfanite,  with  red  lines  composed  of 
garnets,  from  Namiest  in  Moravia. 

Grey  granite,  with  veins  of  basaltin,  from  Nor- 
way- 
Secondary  granite,  in  thin  layers,  from  the  cave 
ef  Gribon,  Isle  of  Mull. 
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Saas^ure  has  described  this  rock  with  such 
accuracy  and  precision,  and  has  himself  so  distin- 
guished it  from  gneiss,  that  it.  is  surprising  it 
should  since  have  been  referred  to  the  latter.  In 
gneiss  the  veins  of  mica  run  parallel  through  the 
rock,  which  regularly  splits  in  their  direction.  In 
veined  granite  the  seams  of  mica  are  irregular, 
and  terminate  abruptly  in  various  directions,  being 
met  by  the  solid  rock. 

Saussure  discusses,  §  1726,  the  differences  be- 
tween gneiss  and  his  veined  granite.  In  the  latter 
the  elements  are  interlaced  among  each  other; 
whUe  in  gneiss  there  are  fine  leaves  of  pure  mica, 
which  alternate,  with  leaves  composed  of  quart? 
and  felspar. 

He  mentions,  §  1799>  an  extent  of  mpre  than 
four  leagues  and  a  half  of  veined  granite  in  hori- 
zontal beds :  and,  ^  1802,  veined  granite  in  double 
zigzag,  sometimes  between  other  beds  in  right 
lines,  which  proves,  according  to  Saussure,  that  it 
is  the  effect  of  crystallisation.  That  veined  in  zig- 
zag is  of  a  very  fine  kind,  the  quartz  being  scarcely 
dbtinguishable,  while  the  beautiful  white  veins 
appear  to  be  entirely  composed  of  granular  fel- 
spar, resembling  a  small-grained  marble.    The; 


198  bOMilV  fl.      flLIOBOVS. 

mica  is  also  in  small  spangles,  some  black,  but 
chiefly  of  a  beautiful  silver  white, 

STftUCTUftB  IT,      MfNGUID. 

Some  of  this  kind  have  already  been  incidentally 
mentioned.  Besides  schorl  and  garnets,  Saussure 
observed  chalcedony  in  granite,  for  which  see  the 
Composite  Rocks.  Chlorite  and  actinote  are  not 
yncommpn  in  granite;  and  the  talc  sometimes 
pa^SQs  into  steatite.  Even  calcareous  spar  has 
been  found  in  granite;  and,  when  decomposed^ 
porcelain  earth,  for  which  see  the  Decomposed 
Rocks.  Not  to  mention  the  metals;  primitive 
gypsujn^  anthracite,  gneissi  basalt,  and  other  sub- 
stances, also  occur  in  granite. 

.Granite,  in  veins  in  schistus,  Saussure,  ^  59d> 
from  Valorsine.  He  describes  it  as  passing  throu|^ 
Itfs  rocbe  da  ComQ^  which  is  generally  a  magnesian 
basalt;  the  granite  is  of  grey  quartz,  white  fel* 
9p«i:,  wd  grey  mica,  and  is  regarded  by  him  as 
formed  by  infiltration. 

Gr^nite^  in  veins  in  primitive  slat?,  from  Scot- 
land* 

Granite*  with  veins  of  granular  quartz,  from 
F(Hti7,  Fnmce. 

This  aoeount  of  one  of  the  most  important  and 
ittterestattig  raeks,  sh^^  toroainafeed  by  Zoega^a 
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ideas  concemiog  the  manner  in  wluch  it  wm  sculp* 
toied  by  the  ancients,  as  they  may  perhaps  afford 
useful  hints  to  the  modem  artist*. 

"  Some  further  observations  occur  concerning  ,^y^ 
the  Barberini  obelisk,  in  the  engraving  of  wluch 
some  instruments  seem  to  have  been  used,  of 
which  there  is  no  vestige  in  the  large  obelisks ; 
far  the  straight  lines,  or  those  which  form  segments 
of  circles,  are  neither  sharply  cut,  nor  have  they 
an  equal  depth ;  but  the  concave  bottom  is  deeper 
in  the  middle  part,  and  &inter  at  each  end,  till 
the  lines  gradually  vanish.  Nor  do  they  terminate 
precisely  in  the  point  assumed  by  the  sculptor; 
but  the  slender  portion  extends  beycmd  the  limits 
of  the  figure. 

**  Hence  it  is  clear  that  the  furrows  were  not 
made  with  a  graver,  nor  with  emery,  rubbed  as 
usual  with  a  blade  in  the  form  of  a  knife^.  but 
with  a  kind  of  semicircular  saw,  to  which  emery 
vat  subjected,  and  by  alternate  motions  of  that 
instrument  But  in  the  ri^t  lines  only ;  for  where 
they  ape  curved  the  saw  must  also  have  been  of 
that  shape.  When  however  the  figures,  which  ^ 
rise  in  tiie  cavities,  are  more  tur^d,  and  each  part 
disfigured  with  some  gbbosity,  it  is  probable  that 
tiiey  were  formed  with  a  little  auger  or  trepan,  or 
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a  kind  of  tube  or  hollow  borer,  by  the  assistance 
of  emery,  although  no  vestige  of  such  an  instru- 
ment appear,  the  surface  of  the  figures  having 
been  polished  by  friction.  It  was  natural  that 
the  artists  should  study  to  save  time  in  this  kind 
of  work,  and  effect  by  saws,  ttu:tri,  and  frictioQ, 
what  appears  to  have  been  accomplished  in  the- 
great  obelisk  by  the  chisel  or  graving  tool,  or 
emery  rubbed  with  a  blade. 

''  6.  Our  artists,  when  they  wish  to  cut  any 
figure  on  granite,  in  the  first  place  make  a  model 
of  a  thin  plate  of  iron,  which  being  fieistened  to 
the  plane  stone,  they  take  another  plate  like  a 
short  knife,  and  use  it  to  cut  a  furrow,  by  the  help 
of  emery^  around  the  model  first  mentioned.  The 
furrow  being  thus  impressed  to  a  certain  depth, 
they  take  off*  the  model,  and  begin  to  attack  the 
intermediate  space  with  a  sharp  graver  or  chisel 
called  subbia.  They  then  begin  to  form  the  figure, 
with  a  little  sharp  hammer  called  pungetto ;  and 
afterwards  soften  it  with  a  broader  hammer  called 
fmrtellino.  This  done,  they  polish  it  with  lead 
0  and  emery ;  and  afterwards  add  the  smaller  linea« 
tnents,  partly  with  a  fine  chisel,  partly  with  the 
blade  v\  the  form  of  a  knife  and  emery.  Lastly, 
they  polish  the  whole  with  the  finest  emery,  called 
spoitriglia. 

"  7.  Del  Rosso  thought  he  discovered  marks 
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of  the  auger  in  the  obelisk  of  Heliopotis ;  and 
affirms,  that  without  this  instrument  charactei^ 
could  not  be  cut  in  a  granitic  rock.  But  he  seems 
to  discuss  a  subject  which  he  had  not  studied ;  for 
there  could  be  no  use  for  the  common  auger,  also 
called  a  trepan,  in  this  stone,  which  is  harder  than 
iron.  But  the  other  auger,  which  is  a  brass  tube 
contrived  to  act  on  emery,  though  a  convenient 
instroment,  is  yet  unnecessary,  and  is  only  used 
by  our  artists  in  forming  deep  furrows/'* 


MODE  VI.    GRANITIN. 

When  granite  is  composed  of  extremely  mi-  DetcriptMrn. 

Date  particles,  it  »r  not  easily  distinguished  from 

basalt,  or  rather  from  basalton,  the  grunstein  of 

Werner.    Bjrt  where  particles  of  siderite,  or 

even  of  hir^lt,  which  is  an  earthy  siderite,  are 

minri^with  particles  both  of  quartz  and  felspar, 

substance  is  a  granitin.    When  siderite  is 

mixed  with  felspar  alone,  it  is  basalton,  or  the 

gtcen-stone  of  Werner;  the  real  basalt,  or  iron* 

stone  of  the  ancients,  seeming  properly  to  admit 

of  no  mixture,  except  spangles  of  siderite. 

Several  ancient  monuments,  supposed  to  be 

♦  ZoeffL  de  Obdiscb,  p.  1 89,  teq. 
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green  hMalt»  are  reaUj  of  granitin  with  particles 
of  iriderite,  as  mica  is  ncMr  so  maoh  cmnmmnted* 
Granitin  also  cfim  fenou  nodules^  or  Tains,  \n 
large  or,  small  grained  granitet  in  almost  erery 
country  where  that  substance  occurs  &  bvttbif 
mbstanee  being  rather  of  microscopic  obserra* 
Gffeenbsnit.  tton,  the  ^ecimcns  are  not  common.  Green 
baiidt^  properly  so  called^  should  be  honu^ 
MOOS,  or  present  only  spangly  of  siderite;  but 
may  contain  occasionally  rery  minute  particlei 
of  quartz  only.  The  Isis  of  the  Capitol«  Ferber, 
9Sh  i^  of  granitin. 


MODE  VII.    ORANITON. 

When  tbe  crystals,  espeeiaUy  thoae  of  ftbptr, 
are  extcemely  large,  that  is,  from  two  to  six 
inches  or  more  in  length,  the  substaaoe  mj 
well  be  called  a  graniton.  It  is  common  io  the 
Alps,,  and  other  granitic  mountains;  and  exam* 
pies  may  be  seen  in  the  foot  pavement  of  Wee^ 
minster  bridge^.  Graniton  presents  the  com* 
mon  cokmn  of  granite,  that  is,  white,  gtef,  and 
red. 

.*  Mr.  Smeaton  says  it  came  from  Llanliveiy*  ncsr  F<mtf,  in 
Cornwall. 


Gnuntcm  may  also  be  denominated,  from  thm 
mica  assoming  the  size  of  plates  of  talc. 

Otker  aggregates,  often  coofouoded  with  gra- 
niteSy  Hiay  befrand  in  the  division  of  Composite 
Rocks. 
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nrhe  monntains  called  primitive  chiefly  con- 
sist cf  fbnr  substances,  blended  in  various  mix* 
tnfes,  namely,  fdspar,  quartz,  siderite,  and  mica. 
Without  three  of  these  substances  the  appd- 
lations  of  granite  become  vague  and  improper ; 
and  have  occasioned  great  confusion  in  orology» 
or  the  description  of  mountains.  Where  only 
two  occur^  the  greatest  of  all  geologists,  Saus- 
sure,  has  used  the  name  granM;  and  his  ap-» 
pellations,  when  not  contradicted  by  necessary 
distinctions  arising  firom  recent  discovery,  ought 
al^vays  to  be  received  with  singular  respect. 
The  term  granitel  is  also  confirtned  and  appro* 
priated  by  the  circumstance,  that  as  the  word 
granite  is  now  consecrated  by  universal  and 
peipetual  usage,  being  derived  from  the  ItaHan: 
gramtOy  as  presenting  the  appearance  of  grains 
or  kernels*;  so  a  modification  of  granite  ought, 

*  It  has  been  ridiculously  aaid^  that  it  is  deriTed  from  the  ^t- 
Twnin  of  Ffiny;  which  would  only  imply  a  tlone  shaped  like  » 
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in  dtte  analogy,  to  receive  its  naiQe  from  the 
same  language. 

Granitel  sometimes  cooaists  of  as  mioute  par- 
ticles as  granitin,  so  as  to  assume  the  appearance 
of  a  coarse  basalt.  From  this  confusion,  at 
Wad  observes,  some  of  the  Italians  denote  the 
same  substance  granitello  verde  di  EgittOf  which 
others  call  basalte  verde.  He  describes  two  spe- 
cimens*: "  1.  Granite  with  very  minute  giwns, 
consisting  of  grejMsh  white  felspar,  and  siderite 
of  a  dark  green,  in  equal  portions.  2.  Granite 
of  a  very  small  grain,  composed  of  greyish  white 
felspar,  and  greyish  black  siderite,  mixed  with  a 
larger  portion  of  olive-green  siderite,  which  ren- 
ders the  rock  green." 

Mr.  Kir  wan  has  justly  observed,  that  the  sim- 
ple addition  of  mica  to  any  stone,  cannot  alooe 
entitle  it  to  be  placed  in  the  granitic  division,  as 
mica  does  not  form  a  grain,  but  attaches  itself 
indifferently  to  many  sorts  of  stones ;  for  there 
are  micaceous  limestones,  micaceous  sandstones, 
micaceous  serpentines,  &c.  &c.  Mica  fflost 
therefore  be  totally  excluded  from  the  granitelsj 
and  felspar  with  mica,  or  quartz  with  mica,  can 

cnne*8  bill,  geramum I    But  Pliny  says  himself,  xixvii.  Hi « l^\ 
cqUo  gertiniles,    See  Laet,  p,  170,  for  a  print  of  a  Gcranites. 
the  first  appeafance  of  the  word  granito,  see  a  former  note. 
•  Fossil  £gyp.  p.  7« 
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only  be  properly  classed  with  the  simple  rocks 
of  fislspar  or  of  quartz.  There  are  therefore  only 
three  geouine  structures  of  granite!;  namely, 
1«  Fdspar  with  siderite,  3,  Felspar  and  quartz. 
3.  Quartz  with  siderite/ 


STROCTUEB  I.      WBRNXRtTS,  FSLSPAR  WITH   SIBBRITE. 

The  appellation  has  been  derived  from  this  Wehterite. 
celebiated  mineralogbty  who  well  deserves  to  give 
his  name  to  one  of  the  most  important  substances 
in  nature.     It  is  also  intended  to  compensate, 
while  it  calls  to  memory,  his  noted  syenite,  a  term 
so  ill  chosen  as  to  have  introduced  confusion,  in- 
stead of  illustration.    The  syenite  of  Werner,  as  ' 
already  mentioned,  consists  of  felspar  with  side- 
rite,  that  is,  the  former  is  more  abundant;  but 
in  basalton,  or  grunstein,  the  siderite  predomi- 
nates, and  gives  a  black  or  greenish  colour ;  while 
Wemerite  is  generally  reddish.     Yet  the  syenite 
of  Werner  sometimes  contains  quartz  and  black 
mica,  which  infallibly  constitute  a  granite;  and 
the  stone  should,  in  that  case,  be  said  to  pass  into 
granite.    The  appellation  of  Wemerite  is  here 
strictly  confined  to  a  mere  and  sole  admixture  of 
felspar  with  a  smaller  portion  of  siderite ;  and  as 
colours  form  the  meanest  of  all  distinctions,  no 
consideration  is  paid  to  that  circumstance. 


Wernerite  of  white  felspar  and  black  flderile, 
from  Mount  Sinai.  It  somtfamea  pasMs  into 
granite;  and  is  reported  by  traditKm  to  bo  the 
rtone  on  which  the  comniandimnCB  wera  ea- 
graven. 

Of  red  felspar  and  black  siderite,  from  the 
Alps.  It  is  sometimes  mixed  with  mica,  or  schori ; 
and  if  quartz  were  present,  it  would  then  consti- 
tute a  granite. 

Of  grey  felspar  and  black  aiderite,  from  iha 
ejections  qf  Vesuvius.  These  substances  naked, 
or  distinct,  may  be  said  to  tetm  all  the  lavas.  It 
IS  sometknes  mixed  with  garnets  or  aetinote. 

Wemerite  of  grey  felspar  with  Mack  horn- 
blende, forming  a  vein  in  granite,  on  the  suaanit 
of  Mont  Blanc. '  Saussure,  §  1 9W» 

Wemerite,  from  Muhr  in  Stiria. 

Wemerite,  in  rolled  pebbles,  from  the  Late  cf 
Geneva. 

Of  brownish  red  felspar  and  black  siderite;, 
from  Leipzig. 

Of  reddish  white  felspar  and  black  siderite, 
X  from  the  Hartz. 


ST&UCTURB  II.     LBHMANITB,  FBJJSPAR  WITH  QUARTZ. 

This  name  is  given  to  a  primitiva  substance^ 
from  tha  cdbbmted  Lehman,  who  first  pokled 
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oat  the  dkttoctkm  between  piimithre  ud  second- 
ary mountains* 

Lehrouite  of  feUpar  and  qnartz,  from  Com- 
walL 

Tbe  same  cf  white  quartz  and  red  felspar^  from 
Scodand. 

It  is  common  in  the  Alps,  and  other  dudas  of 
mOTntaing,, 

Lehmanite  of  a  reddish  white,  from  Sweden*. 

Lehowiile,  from  GrimseL  It  is  also  found  in 
Nassau  and  Siberia,  and  near  Portsoy,  in  Scot« 
land.    linnsus,  by  Gmelin,  214. 

Of  a  yellowish  white,  from  Finland.  ^ 

Da  Costa  says,  p.  278,  that  par)  of  Newry, 
Ireland,  is  built  of  tiits  stone,  there  called  mountain 
grit.  Another  part  is  of  felspar  and  large  green 
mica. 

sTExrcnnuB  iii.    HBNXXLmy  a^ABTz  wrra  sinxarrs. 

Tbe  name  is  derived  from  Henkel,  who  may  be    uenkdite. 
ranked  among  the  fathers  of  Hthology.    The  al- 
locs between  quartz  and  siderite  seem  to  be 
rather  uncommon,  febpar  having  been  commonly 
Bttstaken  ibr  the  former  substance. 

Henkelite,  from  Switzerland. 

•  Wall.  i.  42$. 
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In  Switzerland  it  often  contains  garnets. 

The  same,  fixim  Altenberg,  in  Saxony*. 

The  basaltic  granite  of  Wallerius,  from  Suder- 
mania.    It  is  either  black,  yellowish,  or  greenisli 

The  same,  of  an  iron  colour,  from  Norberg,  in 
Sweden ;  but  this  seems  rather  to  belong  to  the 
siderous  division. 

Henkelite  is  also  found  in  Bohemia,  Saxony, 
Tyrol,  Stiria,  &c.  It  is  believed  that  the  ancient 
black  and  green  granites,  so  called,  often  consist 
of  this  substancef . 

* 

STRUCTURB  IV.      MINGLED. 

The  most  usual  parasitic  stones  of  granitel  are 
schorl  and  genets,  both  composed  in  a  great  part 
of  iron. 

Wemerite,  with  garnets,  from  Vesuvius. 

The  same,  with  actinote,  from  the  same. 

Lehmanite,  with  steatite,  from  the  Alps. 

Henkelite,  with  garnets,  from  the  Alps. 

The  same,  with  steatite,  from  the  same. 

The  same,  with  schorl,  from  the  same. 

*  lian.  918. 

t  Launay,  End  rar  rhisloiie  natnxcUe  doB  Bodies  BruzeOB 
1786«  ISmo.  p.  41.  ^ 
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MObE  IX.    GRANITOID. 


Many  rpcks^  inaccurately  classed  ^niong  gra^ 
mpesj  are  reserved  for  the  Composite  tiomain. 
Soch  alone  as  jperiectly  resemble,  granite,  but 
are  of  a  very  diifierefit  modi£[cation,  are  here 
styled  granitoids;  and  this  denomination  pre- 
sents three  different  stfuctures. 

sTRucryiiv  I.    ^-AJtpAkBx^us  oaAifiTB.' 

In  this  rock  lime-stone  stippBes  ifie  place  of  fel-^ 
spar.  This '  substance  wkk  first  thentibned  by 
Kalm,  as  forming  chams  of  mountains  iii  Gaiiadia. 
It  was  afterwards  described  by  Saussure.  Wer- 
ner told  me  that  he  regarded  it  as  a  truly  primi- 
tive l]me-stone«  .    : 

Calcareous  granite,  from  the  mountains  of  Ca* 
nada. 

The  same,  feotA  the  vicinity  of  Mount  Cenis* 
But  in  the  Alps  it  more  commonly  assumes  die 
form  of  gneiss,  as  at  Roth  Horn,  Mont  Cervin,  &c. 

Heddish  calcareous  granite,  or  primitive  lime- 
stone with  quartz  and  mica,  from  Scotland*. 

*  The  Journ.  de  Ph.  1791#  mentiont  a  calcareous  graoitoidf  the 
fime^toae  or  spar  being  in  globules  of  an  oval  fonn^  with  cryttallisad 
facetu,  and  oomtiiesKd  borizoDUltj. 
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This  rock  is  more  often  the  prodact  of  d^com-* 
podtidn^  M^hich  changes  the  felspaf  into  clay. 

Argillaceous  granite,  with  quartz,  mica,  and 
martial  clay,  from  Hungary  and  Sweden. 

8TRUCTCBB    III.     TALCOVS* 

From  this  division  talc,  aaid  even  steatite,  must 
be  excladed,  as  being  often  mere  modificatioDS  or 
decompositions  of  micau 

Granitoid  of  felspar,  quartz,  and  sorpentin^ 
from  Transylvania. 


MODE  X.    GRANinC  PORPHYROlD. 

Ddcrij^tioa.  In  this  substance,  which  is  very  frequent  in 
nature,  some  large  or  distinct  crystals  of  felspar 
arf  ^rifikled  on  a  base  of  granitin;  and  tbe 
bate  being  here  assumed  as  the  only  ground  of 
classification  of  the  substances  vag:u^ly  called 
porphyries^  it  must  of  course  £adl  in(o  this  divi« 
sion.  The  base  may  consist  of  quartz^  felspar* 
tmd  slderite;  or  quartz,  felspar,  and  mica;  or 
even  any  two  of  these  substances^    Some  of  the 
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porpbyrits  of  Saimve»  4  15<^  bekng  to  this 
cbuB;  bateiBiiitic{iorph|rroid8weaoabiui4«iil 
in  aU  primitlTd  motintaiw,  that;. it  is  acaroely 
oeoedaary  to  select  exfODf  les,  being  a  mere  ya-' 
riatbn  in  the  conitmction  of  granite  or  granifeiiu 

Granitic  porphjnroid».  from  Mount  Cenie. 

The.samc^  £roai.ConMwaU»  Wakt^  Scotland^ 
Uie  VoB^es  monntaias  in  France^  the  AJpt» 
kc.kc. 

Sav8sure»  ^  155»  givM  aome  cutioat  obienra- 
tioDs  on  tbe  transitions  frcNn  granite  to  granitic 
porpbjriy.  A  great  portion  of  Forea  is  <^  por- 
phyry i  while  the  adjacent  pwtion  of  Auvergad 
is  granitic* 


MODE  XI.    GNEISS. 

Wheo  the  matetiaU  of  granite  ane  disposed  in 
thin  layers,  or  plates,  the  substance  assumes  the 
name  of  Gneiss ;  which  consequently  ccmsists  of 
qwtap  felspar,  and  mica.  In  his  two  6r5t  i^ 
Imnes,  published  before  Werner  had  introduced 
greater  pneeision  into  the  science,  Sanssure  has 
maetimes  wed  the  term  veined  granite,  to  ex*^ 
press  what  is  now  denominated  gneiss*  But  in 
his  latter  yplnmes,  a#  already  explained)  his 
veined  granite  differs  from  gneiss,  as  presentiqg 
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coljr  <ihart  mmI  J^rc^oltr  9dras,;lteiiDiflAtiiig.ia  , 
ioiid  maases;  while  iB.0iei|8.the  mds  are^sni- 
ferm;  aad^rei^rijr  divide  the.  whole,  as  tpiailatei 
^r  in  other sfibstehoes  fraperl 7  schistdBe.. .  Hence 
gneifls  has  algo  been  called  echisteae  graidtebjc 
the  French,  and  other  Wi^lers. 
,  In  gneis9  the  miea  is  .genefalljr  imne  dimA- 
«nt, .  JGis  dividing  thesuhstaaube  into  Tegolar^plates; 
Sometimes  the  place  of  mica  is  sappKedb^ 
siderite,'  wiN€fa>  as  idreadj  expFained  with  regtlrd 
to.  granite,  cannot  be.  regarded  as  altering  this 
denomination^  bnt  is  onlj  a  proof  of  greater;aa« 
tiqi)ity.  The  siderite  is  also  sometimes  iat^ 
spersed  in  thick  layers,  or  even  bed&  One  of 
the  most  interesting  kinds  of  gneiss,  is  that  with 
Ked.  red  felspar,  sometimes  of  a  wavy  or  undulated 
structure,  and  which  is  also  considexed  by  some 
as  the  most  ancien  •  This,  like  other  schistose 
MimaetMu:  iiubstances,  is  fonnd  contorted,  or  convcJated,  in 
fantastic  forms  $  by  some  regarded  as  originating 
from  interna]  expansion  or  disturbance;  while 
others  consider  i^  as  the  mere  effect  of  aparti- 
cular  crystaliisation. 
Primvy.  •  Geologists  in  general  have  eondklerdd  granite 
as  the  oklest  substance,  the  fniidamental  rock 
which  supportfli  all  the  others:  the  Huttonian^ 
however  regarding  it,  oti  the  contrary,  as  Uia 
newest  substance,  which,  being  elevated  by  ex* 


H^w^^r  1)118;  beKif^ifpeitemthj^t  gneiss.  bMi  fn 
tt^^lTj^Pd  Q:i(ai»i»)e<^tl]^  Alps,  t^oWfontkl  uiw 
der  gnu)ite,  coofiBpse^Iyr  uripciiti've ;  and  rthey  «:k 
often  found  alteraating  with  e^cti  (Cidien  Tb^ 
lo%  ^BMijKiUim  of  Rosa,  which  ovfy  yiekta  in 
height  to  Moot  Blanp»  instead  0f,)>eifig  cqvh 
pofs^  t>f:ari«cts  or;uprights*,.thet  j»  t^trtical 
l*y«k..«r  plates  lil^e  t^  . Iptter^  presMrtsy  on 
tile  cpptmryj  hoFtaQ9ta}:it>eds  of  Yeioed:grMiite» 
loeisB,  .and  other  e^^^^qse  substances  f* 

Intermixed  with  gnjsiss  are  sometimies  thre^ 
principal  rocks,  all  regarded  as  primitive ;  lime* 
stonCi  siderite  either  solid  or  schistose,  and  por* 
phjrrjr.  But  these  s>al>stances  equally  appear 
intermixed  with  granite,  only  alternating  verti- 
calTyy  while  in  gneiss  they  present  horizontal 
beds.  In  the  old  Egyptian  monuments  nothing 
18  more  common  than  to  find  large  masses  of 
sideHite'ihtermixeU  with  the  gratfite;  and  even 
basaltin  often  penetrates  that  substance.  The 
Egyptian  monuments  of  mica  slate,*  described 
by  Wad,  may  perhaps  *iore  properly  belong  to 
gneiss..  '  , 

*  In  ft  new  teience  new  words  most  be  admitted.  SauMure, 
And  odien^  have  long  kmented  the  ahsurdity  of  vertical  b^dt  or 
^rwf.    Anecli  or  npri^tt  wonld  lopply  the  deficiency. 

tSaaM.SlSa» 
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Prlinitive  lime-tftjone  lik#w»e  iltoraatoi  irtth 
granite,  itiid  bas  ^ven  been  fimfid  to  asduriie  the 
granitio  forms.  The  alternatt<m  of  porf^yry 
with  grsliitte  is  of  general  obserratitin  in  all  pri- 
mitive moiintalm. 
^^in  GneidS  also  frequently  contains  garti^,  acti-» 
D^te^  magnetic  iron^  and  pyrites.  It  is,  after 
clay-siate,  the  most  metalliferous  of*  all  rocks. 
The  chief  mines  of  Saxony,  JBohetnta,  an^Sak* 
burg,  are  situate  in  this'ro6k,  wbicb/ though 
very  common  on  the  Continent,  is  com|)arativeIy 
rate  in  Great  Britain  and  Ireland. 

STRUCTCRS  I.      TABULAR,  OR  IN  THICK  8CHI8T08B 
WOUMK 

This  kind  is  commonly  derived  from  graoilei  or 
passes  into  that  rock. 

Tabular  gneiss,  from  the  Alps. 

The  same,  from  the  isle  of  Leuis,  in  the  exte- 
rior chain  of  the  Hebudes,  Scotlapd* 

snncruBB  ii.    uminar. 

This  is  the  common  appearance  of  gneiss,  and 
jnay  be  divided  into  two  Aspects. 

Jspect  1.  Plane  or  leccL  Gneiss,  with  red 
felspar,  from  the  Alps,  Norway,  Saxony. 


tu    piniM. .;  sit 

GneisSi  with  white  felspar,  from  the  same  eoun- 
trfe3»  SsUzburg,  Greece,  Sec,  It  is  ^  coo^inoi),  ^nd 
seems  a  fundamental  rock  in  the  BrasiU.  Mr. 
Jameson  Mys,  ttiat  it  is  found  in  the  isles  of  Coll, 
Tir^,  and  Rona;  also  in  the  Shetland  isles,  and 
maay  parts  of  the  main  land  of  Scotland. 

Aip€et2^  Undulated,  This  is  more  uncoBmioil 
tiM&thefimner. 

.  Undulated  red  gndss,  from  the  Alps  of  Daa# 
piling* 

The  same»  singularly  contorted,  from  the  same 
litoL    This  torms  a  remarkable  diversity..  . 

Red  gneiss,  from  Norway. 

Grey  undulated  gneiss,  firom  the  same  oountrisi. 

8TRVCTX7RB  iitf      |RaX0t7LAR« 

In  this  kind  the  layers  intersect  each  other  irre- 
gularly, in  the  form  of  wedges,  &c.  It  diflfers 
from  the  veined  granite  of  Saussure,  because  the 
divisions  do  not  terminate  in  massy  portions,  but 
are  continued  in  oblique  and  ir^ular  directions. 

Red  irregular  gneiss,  from  the  Alps,  Norway^ 
&c 

Grey,  from  BrasH,  and  other  countries. 
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'      8TAVCTI7EB'IV.'    composed  OF  TWO  STTI^TANCBS. 

Interesting  examples  of  tln&  )(ip4  opcvip^t  the 
inines  of  Salzburg  and  p^tipulaj-lj;  ajl-  U^03$  of 
Macugna^  near  ]Ei^ouat  Ro^f^  ip  jdie  ,north  ^f 
Italy.  This  rock  has  always  been  called  gnebs, 
but  is  composed  of  thickish  plates  of  qUartz^  with 
thin  seams  of  foliated  mica,  orratber  sttatite. 
Gneiss  also  occurs,  composed  only  oif  felspar  and 
mica.  As  the  first  of  these  kinds  has  been  chiefly 
Observed  in  Italy/  I  would  propose  to  call  it 
8^J^  PinitCi  from  Pini,  an  illustrious  geologist,  wlio 
explored  the  southern  Alps.  The  other  may  be 
oaDed  Ferberite,  an  honour  due  t6  Ferber,  whose 
travels  illustrate  many  parts  of  Italy,  and  the 
south  of  Germany, 

Aspect  1.    Pinite  of  quartz  and  steatite,  from 
'MacQgnaga,  near  Mount  Rosa. 
Hie  same,  from  Salzburg. 

/  Aspect  2.     Ferberite,  from  the  Alps,  &c. 

Gneiss  also  occurs  of  quartz  and  sideritei  and 
pf  felspar  and  siderite. 
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Grey  gaeiss;  with  j^roets,  firotn  Bohemia; 
The  samei  with  actinote,  frqm  the  sm^. 
The  same,  with  pyritesi  fyqm  Bohemia. 
IJie  aame^-  with  differepV  inetais^  from  various 
couQtries. 
^nite,  with  gold  pyrites  and  native  gold,  from 


The  saqie,  with  native  gpld,  from  Salzburg. 

The  following  examples  of  various  kinds  may 
be  added,  from  Saussure : 

A  remarkable  gneiss,  of  a  bluish  grey  mica,  in- 
cbsing  long  grains  of.  quart?  and  felspar,  which 
appear  like  sand,  but  are  in  fact  crystals  more  or 
less  regular.    ^  ISfil. 

A  gneiss,  composed  ci  irregular  layers  of  white 
gmsular  quartz,  and  leaves  of  a  substance  inter* 
mediate  between  slate  and  steatite.    §  2044. 

A  fine  gneiss,  composed  of  black  mica,  ap- 
proachii^  in  splendour  to  graphife,  intermixed 
with  particles  of  felspar,  and  sprinkled  with  small 
garnets.    §  173S. 

A  gneiss,  composed  of  grey  felsite  and  grey 
mica.    §  1877. 

A  gneiss  of  foliaceous  mica,  with  plates  of 
quartz,  sometimes  mixed  with  felspar,  forms  the 
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mountain  which  contains  the  copper  mines  of  St 
George,    §  120L 

Werner  has  a  large  piece  of  massive  granite, 
inclosing  rolled  pebbles  of  gneiss.  §  S149.  S8u^ 
sure  gives,  ^661,  examples  of  granite  imbedded 
in  mica  slate,  or  rather  gneiss. 

In  the  mountains  on  the  south-east  of  the  valley 
of  Chamouni,  the  inferior  parts  are  gneiss,  while 
the  summits  are  granite.    §  677. 

Mount  Rosa  is  wholly  composed  of  veined  gn^ 
nite,  gneiss,  and  schistose  roc}cs,  from  the  bftse  to 
the  highest  summits.    §  S 1 38, 


MODE  Xn.    PITCH-STONE. 

Texture,  impalpably  fine,  resinous. 

Hardness,  basaltic,  sometimes  feisparic.  Frac- 
ture, conchoidal;  if  impure,  splinterjorooane* 
grained.    Fragments,  irregular  and  sharp. 

Weight,  carbonose. 

Lustre,  from  glistening  to  splendent,  resinous- 
Somewhat  translucent;  but  the  black  onljr  (M^ 
the  edges. 

The  colours  are  various  shades  of  black>  and 
sometimes  grey,  brown,  red,  seldom  green;  but 
the  tints  are  commonly  pale. 
Sites.  Pitch-stone  forms  entire  mountains  in  Mii^ 
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nift;  and  in  other  mouhtaias  ot  t\iht  country  it 
forms  large  strata,  that  alternate  with  porphyry* ) 
and  as  they  contain  abundanoe  of  quarts  and 
felspar^  may  be  called  pitchstone^porphyry,  for 
which  see  the  Siliceous  Intrites. 

Piteh^slone  ia  imiv^rsally  regarded  as  a  pri- 
mitive rock ;  but  it  is  also  often  found  second* 
ary,  and  constituting  the  substance  of  petrified 
wood.  In  the  island  of  Arran  it  forms  large 
veins  in  sand-stone;  and  it  also  occurs  in  Mull 
and  Eig.  This  curious  and  important  substance 
seems  unknown  to  Wallerius;  but  Gmelin,  in 
his  edition  of  linnsBus,  has  called  it  opahts  piceus^ 
and  mentioned  maify  of  its  sites,  as  Iceland,  the 
ide  o£  Elba,  Auvergne,  Transylvania,  Hungary, 
the  Reisgeberg  mountains  in  Germany,  and  New 
Spain.     It  sometimes  occurs  in  basalt 

STRTTCTXTRB  1.      COMPACT. 

FHdi-stone,  from  Meissen  in  Saxony,  where  it 
wks  first  observed. 

The  same,  dark  red,  from  Korbetz  in  Saxony. 

He  same,  spotted  with  black,  from  Upper 
Hungary. 

The  same,  deep  red,  mingled  with  greenish 

•  KkwBik  Gtol.  Eis.  ISO. 
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tramparent  Opel,  from  Upper  Hungaiy;:  Born 
i.  SIS.  • 

The  same,  of  a  clear  blue^  from  TeUoobaoya  in 
Upper  Hungary. 

Green,  from  Meissen  in  Saxony. 

Green  (Htcb-stone,  with  adhwent  daad^stoDe, 
from  Arran. 

The  stalactitic  kinds,  and  the  petrified  wood 
irom  Hungary,  cannot  be  said  to  constitute  ioda. 

STRUCTURE  It.      LAMINAH. 

Laminar  pitch-stone,  in  thin  horizontal  layers, 
alternately  white  and  violet,  from  Telkobanya. 
.    A  laminar  kind  was  also  discovered  by  Mr« 
Jameson  in  the  island  of  Anao* 


MODE  XIIL    SILICEOUS  INTRITE. 

These  rocks  present  cryst^s  of  felspaPj  some- 
times  quartz,  or  calcareous  spar»  in  a  siliceous 
ground  or  base.  The  most  remarkably  kinds 
are  thosje  called  keralite  or  hornstein  porpbyryi 
and  pitch-stone  porphyry.  They  are  vaguely 
classed  under  the  general  name  porphyry  by 
JgeraiMi^  the  German  theorists,  while  the  crystals  are  so 
unimportant^  that  in  geology  they  should  be 
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ranked  immediately  after  the  parent  rock.  The 
primitive  porphyrin,  according  to  Werner,  are 
those  of  homstein  and  felsite ;  to  which  may  be 
added  granitic  porphyroid,  already  described 
after  granite.  If  a  jasper  porphyry  be  found,  ii 
must  also  be  admitted.  The  classical  porphyries 
are  unaccountably  treated  with  great  disregard, 
being  considered  as  primitive  grunsteinss  and 
the  1^1  red  porphyry  seems  as  unaccountably 
omitted.  Secondary  porphyry  includes  those 
with  bases  of  pitch-stone  and  of  clay.  The  Ger« 
mans  have  never  been  celebrated  for  clear  ideas; 
and  it  is  truly  painful  to  observe  such  an  utter 
confusion  of  important  substances  in  elaborate 
systems,  while  the  most  trifling  objects  are  elu- 
cidated with  infinite  patience  and  assiduity. 

Turpe  est  diffidles  habere  nugas, 
Stultus  et  labor  ineptianun. 


STJU7CTUBK  U  .  KXBAUTB  FOaPHTSY. 

The  keralite  is  generally  reddish  or  greenish. 
It  is  sometimes  said  to  form  mountains  in  Siberia 
and  other  countries. 
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ftTRUCnt7«S  II.     FBLSm  TouvnYt^ 

•  Saussure  mentions  a  porphyry  with  a  Imse  of 
earthy  felspar.  What  is  called  klingstem  por- 
phyry, or  porphyry  slate,  by  Werner,  is  the  most 
oonunon  and  at  the  same  time  the  most  remark- 
able substance  in  this  division.  It  has  beenal- 
jieady  described  under  the  Mode  Felsite. 

mrauctuBB  ni.    mxB-^svotm  poEravaT^ 

This  has  been  chiefly  observed  in  Auvergne, 
where  the  base  is  generally  a  dark  or  bottle-green 
pitch-stone,  with  lighter  crystals  of  felspar.  It 
also  occurs  in  the  island  of  Arraiu 

In  those  parts  of  Auvergne  which  are  truly 
volcanic  (a  position  to  which  tiie  most  rigid  dis- 
ciples of  Werner,  who  have  visited  that  region, 
such  as  Buch  and  Daubuisson,  among  others, 
have  been  converted),  piteh-irtone  is  often  found 
decomposed,  and  partly  reduced  to  a  brownish 
mass,  resembling  ochre  of  iron,  and  probably 
aiising  from  the  five  parts  of  iron  which  it  con- 
tains. This  substance  will  be  more  minutely  de- 
scribed in  the  division  of  Decomposed  Rocks. 
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MODE  XIV-    SILtCEOUS  GLOTEimTS. 

This  dmsion  will  cotnpreheiid  many  import* 
ut  flabstances  of  yariooB  structures)  from  the 
celebrated  Egyptian  bricia,  containing  large 
pebbles  of  jasper,  granite,  and  porphyry,  to  the 
siliceous  sand-stone  of  Stonehenge.  The  glli*  origin, 
tenites  are  of  various  formations  i  and  the  pud- 
ding-stone of  England  would  rather  seem,  as 
already  mentioned^  to  be  an  original  rock,  the 
pebbles  or  ratber  kernels  haying  no  appearance 
of  having  been  rolled  in  water.  Patrin^  has 
expressed  the  same  idea  concerning  those  pud-  ^J^J^ 
ding-stones  which  so  much  embarrassed  Saus- 
ture,  as  he  found  their  beds  in  a  vertical  posi- 
tion, while  he  argues  that  they  could  only  have 
been  formed  on  a  horizontal  level.  This  curious 
t|uestiop  might,  as  would  seem,  be  easily  decided 
by  examining  if  the  kernels  have  been  rolled,  or 
if,  on  the  contrary,  they  retain  their  uuiform  , 

concentric  tints,  observable  in  the  pudding-stone 
of  England,  and  well  represented  in  the  speci- 
men whicb  Patrin  has  engraved.  Bat  the  same 
idea  had  arisen  to  me  before  I  had  seen  Patrin's 
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ingenious  system  of  mineralogy.  In  like  man- 
ner rocks  now  universally  admitted  to  consist  of 
graoxilar  quartz,  or  thait  substance. crystallised 
in  the  form  of  sand,  were  formerly  supposed  to 
consist  of  sand  agglutinated.  S^verlal  primitive 
rocks  contain  glands  of  the  sakne  substanoe,  and 
that!  great  observer/ Saussure,  bad  called  them 
Glandulites,  an  useful  denomination,  wheu  the 
glands  are.  of  the  same  substance  with  the  rock; 
while  Amygdalites  are  those  rocks  which  con« 
taiu  kernels  of  quite  a  different  nature.  He 
observes,  that  in  such  a  rock  a  central  poiot  of 
crystallisation  may  attract  the  circumjadBot 
matter  into  a  round  or  oval  form,  perfectly  de- 
fined  and  distinct;  while  other  parts  of  the  sub* 
stance,  having  no  point  of  attraction,  may  co- 
alesce iiito  a  mass.  The  agency  of  iron  may 
also  be  suspected,  that  metal,  as  appears  from 
its  ores,  ofteil  occurring  in  detached  round  and 
oval  forms  of  many  sizes,  and  even  a  small  pro- 
portion  having  a  great  power*. 

On  the  other  hand,  many  kinds  of  pudding- 
stone  consist  merely  of  rounded  pebbles.  Seas* 
sure  describes  the  Rigiberg,  near  the  lake  of 
Lucerne,  a^mountain  not  less  than  5800  &et  in 

*  BufTon  had  on  hb  estate  a  large  and  important  mine,  in  which 
the  iron  ore  was  solely  in  the  form  of  peas. 
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b^gbt  sbov^  the  sw,  and  said  to  be  eight  leagues 
b  circmidference,  which  consists  entirdly  of  foll- 
c!d  pebbles,  and  aniong  them  sofne  of  puddings 
stone,  probably  original,  disposed  in  regnl«f  - 
lay^rir,  and  linbedded  in  a  calcareoos  cement; 
The  pudding  rocks  around  the  great  lake  Baikal, 
in  the  centre  of  Asia,  present  the  same  phe- 
nomenon ;  but  it  has  not  been  obserred  Whether 
the  fragments  be  of  an  original  or  deriTati?e 
rock.  The  derivative  are  supposed  bjr  theorists 
to  have  proceeded  from  vast  currents,  flowing 
from  the  primitive  mountains,  as  on  the  dirni^ 
oution  of  the  primitive  waters  these  mountains 
first  appeared  in  the  shape  of  islands,  while  th^ 
remaining  parts  of  continents  required  many 
ages  before  they  emerged  from  the  ocean.  It  is 
remarkable  that  this  corresponds  with  the  most 
ancient  ideas ;  for  the  Argonauts  are  represented 
as  sailing  from  the  Enxine  Sea  to  the  British 
Oceto ;  and  Cesar  describes  Britain  as  ain  island 
shared  between  land  and  water,  the  rivers  beings 
as  in  most  countries  newly  inhabited,  of  enor* 
moQS'^e. 

The  siliceous  sand«ttohe9  form  another  im« 
portant  ^islion  of  this  mode*  They  may  some* 
times,-  as  already  mentioned,  be  confounded  with 
gnmahnr  quartz,  which  must  be  regarded'  as  a 
primary  crystailisatibn.    The  sand,  which  hat 
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also  been  found  in  micaceous  scbistus,  and  at  a 
▼ast  depth  in  inany  mines,  may  be  well  regarded 
as  belonging  to  this  formation;  for  it  is  well 
known,  that  if  the  crystallisation  be  much  dis- 
turbed, the  substance  will  descend  in  small  irre- 
gular particles. 

Siliceous  sand*stones  are  &r  more  uncommon 
than  the  calcareous  or  argillaceous.  The  limits 
of  the  chalk  country  in  England  are  singularly 
marked  by  large  masses  of  siliceous  sand-stonei 
irregularly  dispersed.  Those  of  Stonehenge  af- 
ford remarkable  examples  of  the  size  and  nature 
of  those  fragments,  but  the  original  rock  has  not 
been  discovered.  Trap  or  basaltin  often  reposes 
on  siliceous  sand-stone, 

STRUCTURB  I.      LARGELY  GRANULATED. 

This  division  of  course  includes  siliteous  bricias 
and  pudding-stoned.  The  most  eminent  and  sin- 
^nmo^  gular  of  these  occur  in  Egypt,  in  the  celebrated 
universal  bricia  of  the  Valley  of  Cosseir,  and  in 
the  siliceous  bricia  of  the  same  chain,  in  which 
are  imbedded  those  curious  pebbles  known  by  the 
name  of  Egyptian  jasper;  and  which  also  some- 
times  contains  agates.  This  last,  firom  its  colour 
and  decomposition,  might  perhaps  be  more  pro* 
perly  classed  among  the  Siderous  Intrites;  but 
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£11  a  proper  analysis  be  formed,  it  -may  as  weU 
follow  the  uniTersal  bricia,  to  which  it  may  be 
tegard^  as  a  remarkable  rival.  Bricias,  with  red 
jasper,  also  occur  in  France,  Switzerland,  and 
other  countries;  but  the  cement  is  friable,  and 
they  seldom  take  a  good  polish.  All  these  rocks 
present  both  round  and  angular  fragments,  which 
^hows  that  the  division  into  bricias  and  pudding- 
stones  cannot  be  accepted :  a  better  division,  when 
properly  ascertained,  would  be  into  original  and 
derivative  glutenites.  In  a  geological  point  of 
view,  the  most  remarkable  pudding-stones,  which 
might  more  classically  be  called  KoUanites,  from 
the  Greek*,  are  those  which  border  the  chains  of 
primitive  mountains,  as  already  mentioned.  The 
£nglish  pudding-stone  (for  a  particular  account  of^^J^^^^om 
whidi  see  the  Anomalous  Rocks)  is  unique ;  and 
beautiful  specimens  are  highly  valued  in  France, 
and  other  countries.  It  is  certainly  an  origmal 
rock,  arising  from  a  peculiar  crystallisation,  being 
^composed  of  round  and  oval  kernels  of  a  red,  yel- 
low, brown,  or  grey  tint,  in  a  base  consisting jpf 
parties  of  the  same,  united  by  a  sHiceous  cement 
<A  coarser  kind  also  occurs,  consisting  of  grey 
pebbles  in  a  far  more  abundant  grey  cement;  it 

*..  *!  90:^^4^.  cement ;  tbe  more  proper,  as  it  also  knplki  iron* 
often  the  chief  agent. 

q2 


O0<MAl«  lU    «fll4CI0U«. 


toems  hurdar  than  the  pebbles  tbein9dve$i  which 
«re  apt  to  drop  out  entire^  the  circuflifefeooe  of 
crystallisation  having  been  as  ej^acdy  ^defined  by 
the  laws  of  attraction,  as  in  the  detached  peas^  or 
little  geods  of  ircm,  already  mentimKd.  Pattia 
supposes  that  they  were  formed  separately,  aoi 
^^fterwands  cemented  by  siliceous  ^natter ;  but  s# 
many  other  crystals  are  easily  detached  from  the 
gangarty  there  seems  to  be  no  necessity  £9r  tlm 
supposition. 

Saussuie,  §  1943,  has  treated  the  utility  of  the 
Pebbles,  study  of  pebbles.  In  the  glens  of  hig^  BEKmntains 
they  are  of  the  same  stones  with  these  mauntaiot; 
but  in  the  plains,  and  the  large  adjoining  ▼ftKqfS, 
they  are  of  quite  a  different  nature^  and  aeen  to 
have  been  transported  by  some  great  revolutioa. 

**  It  is  an  important  observation  for  the  tfaeoiy 
of  the  esalli,  that  in  the  upper  paits  Of  vaUejfS 
surrounded  with  hi^  mountains,  no  rolled  pefaUai 
are  found,  which  ace  foreign  to  the  valley  itself  in 
which  they  are  met  with;  those  observed  aie  never 
other  than  spoils  of  fthe  niei^bouring  osouDtaiM. 
In  the  plains,  on  the  contrary,  and  at  the  qpeiwgi 
of  valleys  which  adjoin  the  plains,  and  mw  sooM 
way  ftp  the  sides  of  the  mouofeaina  whiith  lMi49 
on  these  plains,  pebbles  and  blocks  are  found, 
which  mi^t  be  said  to  have  fallen  from  tb^  hea^ 
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io  diffdhent  is  Ibmr  natare  from  tirery  tiling 
foand  in  tfas  environs."* 

The  same  able  observer  describes,  §  957,  the  ™SJ" 
triumphid  arch  of  Augustus,  at  Aosta,  as  con- 
Strocted  of  large  squares  of  a  singular  kind  of 
piidding-^stone,  or  large  sand-stone,  being  an  as- 
semblage of  fragments,  mostly  angular,  of  all  sorts 
of  primitive  rocks,  quartzy,  slaty,  and  micaceous, 
the  largest  about  the  size  of  a  hazel  niit  The 
cement  he  'does  not  mention.  Most  of  the  ancieni 
edifices  of  Aosta  and  its  environs  are  of  this  stone, 
and  the  common  people  are  persuaded  that  it  is  a 
composition,  as  was  also  the  first  general  belief 
concerning  granite;  but  Saussure  observed  the 
xocks  in  the  mountains  on  the  north,  above  the 
road  to  Yvree, 

Aspect  1.  Green  universal  bricia,  from  the  old 
E^tian  monuments. 

The  celebrated  sarcophage,  in  the  British  Mu- 
seum, is  of  this  stone.  As  it  chiefly  consists  of 
green  jasper,  it  may  perhaps  more  properly  be- 
long to  the  Siderous  Glutenites. 

The  same,  from  the  Valley  of  Cosseir. 

A^t  2.  The  same,,  with  rolk;d  g^ite  and 
ai^ular  fnffneots  of  porphyry,  from .  t^  «ame. 

•  Sooas.  ri7.  ' 


This  19  yery  rare,  having  1)een  rgected  by  tfaeanv 
cient  artists.     There  are  also  other  diversities. 

Aspect  3.  Egyptian  IcpUanite,  or  pu44ing- 
€toae,  containing  balls  of  brown  jasper,  and  some- 
times agates^  with  angular  or  round  crystals  of 
unctuous  quartz,  in  a  brown  ferrugmous  base,  also 
of  an  unctuous  appearance.  Owing  to  the  abund- 
lince  of  that  quartz  which  seems  united  with  iron 
in  forming  the  cement,  from  the  valley  of  Sue^. 

Aspect  4.  The  same,  without  the  balls  of  jas- 
per or  agate,  a  fr^ment  of  the  celebrated  statue 
pf  Memnon,  in  Upper  Egypt 

Aspect  5.    Jasper  bricia>  intermixed  with  o^er 
stones,  from  Forez,  in  France. 
The  same,  from  Switzerland. 

Aspects.  Quartz  bricia,  consisting  of  frag- 
ments of  thai^  substance  joined  by  the  same  ce- 
ment, from  Smoland,  in  Sweden. 

STRUCTURS   II.      SMAL^GRAINBB* 

In  the  Mode  of  Glutenites  it  would  be  difficult, 
as  the  celebrated  Rome  de  Lisle  has  long  ago 
remarked,  to  fix  a  precise  boundary  between  pud- 
ding-stones and  large-grained  sand-stones. 


Even  the  Egyptian  koUanite  above  mentioned 
tniglft,  without  the  balls  of  jasper  and  agate,  be 
considefed  as  a  large-grained  sand-stone,  singu-' 
larly  formed  of  unctuous  quartz.  The  large- 
grained  siliceous  sand-stones  are  however  far  more 
mre  than  those  of  a  £ner  construction.  It  is  not 
unusual  to  find  in  them,  as  in  other  sand-stones, 
iK)dtiles  or  veins  of  green  earth  or  chlorite,  a  sub- 
stance also  common  in  sand ;  and,  like  its  parent 
iron,  more  widely  diffused  than  is  commonly  ima- 
^bed. 

Mr.  kirwan's  account  of  siliceous  sand-stone  is 
too  interesting  to  be  omitted. 

"TWis  stone  is  generally  reckoned  among  the 
secondary;  yet  where  no  organic  remains  are  found 
in  it,  where  it  does  not  rest  on  any  secondary 
stone,  where  no  secondary  stone  enters  in  its  com- 
position, I  do  not  see  why  it  may  not  be  aggre- 
gated to  the  primary.  Sand,  amongst  the  con- 
vulsions occasioned  by  tfie  volcanic  eruptions 
before  the  creation  of  animals,  must  have  been 
formed;  and  even  independently  of  these,  some 
myst  have  been  deposited,  during  or  after  the 
crystallisation  of  the  various  substances  contained 
in  the  elastic  fluid.  See  5th  Sauss.  294.  Mount 
Jorat  and  the  Coteau  de  Boissy,  near  Geneva, 
1  Sauss,  246.  349,  seem  to  be  primeval ;  so  also 
the  sand-stone  found  in  the  island  of  Bornholm, 


^  Berl  JBe^hacht  A\w  fyO.  meptio^ed  iq  3 
Sjiuss.  §  763^  which  gre4uates  intq  gpolwi  ^uat 
also  he  primary,  though  it  contaiEis  tuqil^^  (cail<r 
lous  rouli^e).  The  sand-stooe  i^eiur  Lisc^u,  io 
the  vicinity  of  Prague,  graduates  into  bom-stppey 
and  6v^n  intogr^ite.  Mr.  Rosier  evea  tbifiks  it 
to  have  been  originally  a  granite,  whos^  febpar 
Yi(W  decomposed  jnto  clyy,  which  tbm  c^n^voted 
the  quartzy  grains ;  ^  mo^t  wg^oioMS  and  pro- 
bable conj^ti<irp«    1  B^rgban.  ^3&  an^  341  #i 

^'  Most  of  the  arenilitic  mountains  of  Bohfnua, 
QP  bot^  sides  pf  the  Elbe,  appefu*  to  be  prM^^ 
by  Reuss's  description.  See  R^uas,  96,  Suu  h 
the  east  apd  north  partj^  of  Bohemia,  mapyof 
^hem  are  sj^U,  or  form  colupons  resembling  bar> 
salts,  1^  Berg,  Jqunu  I79g,:70. 

''  In  Po|iemi(^  sfo^d-stp^^  ifHtb  m  ap^^o^us 
cemenjt  ^tterqiftte  with  tho^  .whose  cement  is  sili- 
ceoHS.  Reuss.  In  Kinnecullay  th^  lowest  stratum 
ificumbeat  on  granite  seems  also  to  be  primitive; 
over  it  the  secondary  strata  repose.  3&  Swed« 
Abhand.  C-  ^.    5  Bergm.  126. 

^^  In  Brainsdor^  in  Sas^ony^  it  passep  into  schis- 
tose mica,  and  alternates  with  argillite.  2  •Crell. 
^ytr*  64,  In  Reigelsdorf  it  forms  the  fimda* 
mental  rock  on  which  semiprotolite  immediately 
Ues,  which  is  covered  with  other  secondary  strata. 
2  Berg.  Jour.  1790,  285.    Near  Oyben,  and  in 


other  tmcto.'of  SflA9Piiy>  iM  petriftiction$  or  coiiebyr 
laceous  aii^r9»sion8  aref«iiiwl  in  it,  though  in  timt 
oi  P^am  adjo^oibg,  they  are  found,  Charp.  M 
mi  96:  it  fioooidtme^  reposes  on  hom-eli^ 
Chirp,  84- 

''  The  mouDtfo^  Sl^intbal,  in  the  Vo^g^,  of  teA 
lan^-atone,  is  considered,  by  Beixm  Diedrsch,  aa 
plrii9eval.  S  Diedr.  Gites  ins  Mmrm^  S09,  S  lOi 
The  land-^ton?  mentioned  iti  6  Sauas.  81,  whkii 
9|t^nat^  trilh  primitive  limen^tone^  must  also  be 
pHroitve/V* 

Bvopgni^rt^  ia'  his  Mineralogy,  h&3  adopte4 
rather  %  sv9^^  distrihutiop  of  the  gris^  that  is^ 
grit  or  sand-istftne,  ond  arranges  it  ioainediatdy 
after  quartz*  He  informs  us,  in  a  note,  that  he 
only  here  deacribes  the  pure  and  homogeneous 
i9B4-stODe,  copiposed  ^olaly  of  quwta;  the  othec 
stooes,  compacNody  called  sand-stoi^,  being  placed 
amoiig  the  rocks,  where  they  wiU  be  described 
uiuler  the  name  oi  psammites.  The  stone  which 
he  defines  is  composed  of  very  small  grains  of 
qq^rfa;,  '^  agglutmated  by  an  invisible  ceiwii^'^. 
It  hi^  therefore  the  hardness  and  infusilNlity  o% 
(^aa^  in  its.  grams  \  but  its  texture  changes  the^ 
a^ieet  of  its  fracture.  This  fracture,  always  gra-^ 
&ular,  sometimes  scaly  and  even  shining,  without 

•  G«oU  Em.  SOS. 
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€ea5ing  to  be  granulaf,  is  sometimes  level,  some^ 
times  conchoidal.  When  this  grit  is  solid,  it 
ibtrikes  fire  with  steel ;  when  fnable,  its  hardness 
Can  only  be  judged  by  the  ease  with  winch  it 
scratches  steel,  and  the  hardest  glass ;  but  it  does 
not  -scratch  beryL  tTiese  characters  suffice  to 
distinguish  it  from  dolomite,  granular  sulphate  of 
barytes,  emery,  and  some  horn-stones,  the  <mly 
Mbstances  to  which  it  bears  some  resemblance. 

He  then  enumerates  several  varieties:  as,  K 
the  grks  lustri  of  Haiiy,  which  betrays  its  granular 
texture  by  its  translucency.  It  forms  beds  at 
Montmorency,  near  Paris,  and  arrects  near  Chcr- 
houfg.  The  very  ingenious  Gillet  discovered  that, 
under  a  violent  blow  of  the  hammer,  a  regular 
pyramid  or  wide  cone  is  often  extricated.  2.  The 
white  sand*stone  found  to  the  south  of  Paris,  and 
often  used  for  grindstones ;  while  that  of  Fontaine- 
bleau,  which  is  in  very  thick  horizontal  beds, 
lierves  to  pave  the  streets  of  Paris.  It  is  some- 
times mixed  with  lime,  which  makes  it  effervesce; 
but  this  alteration  is  more  rare  than  is  commonly 
conceived,  and  is  only  observed  in  the  quarries 
Called  Belle  Croix  and  Nemours,  where  are  also 
found  the  curious  crystals  in  which  the  quartzose 
sand  assumes  the  calcareous  form.  3.  Ribt>on' 
grit,  so  called,  because  various  colours  are  dis- 
played in  straight  lines  or  in  zigzag :  it  is  coxnr 
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num  m  llitniiigia  and  in  MagdebaTg^  4.  Red 
ffk,  which  is  of  a  coarse  gBain,  and  the  paitielea 
Pflited  by  iron*  This  is  the  de^dlayer  of  the  Ger^ 
mansy  which  it  is  ridiculotts  to  class  here,  as  it 
totaUy  dijQTers  horn  his  introductory  definitioB. 
5.  flexible  grit  of  Brazil.  6.  Filtering-stone,  Ml 
of  numerous  and  irr^olar  pores,  but  seemingly 
compofied  of  quartz  only.  It  is  tewod  in  Saxony, 
Bohemia,  New  Spain,  and  the  Canaries :  it  is  also 
found  in  Spain,  in  Guipuscoa,  where  they  maJte 
statues  with  hollow  heads,  so.  that  water  being 
poured  it  passes  through  the  eyes,  and  the  figures 
9ffm  to  weep* 

Such,  he  says,  are  the  principal  varieties  affi>rde4 
by  grit  or  sand-stone,  considered  as  homogenous, 
and  not  fis  ^.  minglpd  rock;  and  he  adds  some 
ej^amples  of  sand-ston^   originally   crystallised 
with  that  texture :  but  when  he  includes  the  r^ 
fi^mi^ous  sand-stope,  he  forgets  that  it  some- 
times contains  fragments  of  porphyry  and  other 
rocb;  and  pa^ts  of  the  remainder  of  the  article 
refer  to  argillaceous  and  even  calcareous  sand*^ 
stone.    Jhis  s^ne  therefore,  which  he  places  be- 
tween quartz  and  fiint,  oug^t  to  have  been  classed 
vith  the  former  i}n4er  the  vsnal  denomination  of 
granular  quartz. 
Mr.  Jamescm  has  observed*,  that  there  is  a 

«G«0g.  p.39. 


taid-stpne  ooteatoA^by  qnuta;  milUtt  arthmh 
eal  fOid  m^chanicii  JbniHriaoD  mxtq  decor  in  tti 
samd  rdek.  He'lnaltioiB^  ia  adotbcrwork^  tbt 
tiiero  is  aVeio  at  Laotei^terg,  ifli  tliellflrtz^  ^ 
fiuthOEDd  wide^  ifillfad  mtb  <|u«itBi  in  d^  state  of 
^and.  Pepits  of  oop{)er  are  ititertelted,  tftid  the 
oiinevB  only  tiie  pieks.  It  is  crystallised^  and  tat 
the  product  of  deeomposidon ;  if  perineated  by  s 
siliceous  juice,  it  Mrould  have  be6n  sand^^tene. 
lEme  examples  of  stiiceous  sand-^stone  "may  be 
found  in  Salisbury  Craigs^  near  Edinburgh. 

Aspect  1.  Coarse  siliceous  sand^stone,  from 
St^eden,  &c. 

Aspect  2.    Fine/firom  Stonehcnge,  kc. 

The  same,  from  Sdlisbury  Craigs,  near  Edin- 
burgh. 

Elastic  siliceous  s&nd-stone,  sometimes  cdlled 
elastic  quartz,  finotn  Brazil. 

Siliceous  sand-stone,  like  mo^t  Oth^r  foeks,  ii 
also  found  schistose  and  laminated. 

Add  the  following  varieties,  from  Saussure : 

A  remarkable  sand-stone,  composed  of  very 

4  small  grains  of  white  quaftz  and  felspar,'  widi 

littie  specks  of  greenish  mica,  which  absorbs  water 


*  Dum&ieMhii^  bom  VoigL 


»M to  rwemM^  a  ^^^  orja^.    §  }f^. 

A  itiid*9tQfie  of  ft  v|«let  OOl^r,  fco|n;iU)a  bjBr 

tweeo  Aiitib00:«iid  ¥f»jM.    U  P^^feaUi^  bits  «f 

>  fvrfkpj^  nod  fr^moBts  of  otber  ^saad-stoae^. 

Siliceous  aand-stcHie,  whiah  iiesemUea  gneiss^ 
and  dtemfttes  with  lime-stODe  aod  slate.    §  763. 

Bok  of  a  beautiAil  sand-stone,  composed  o^ 
adherent  gFGond  of  quartz.    §1370. 

A  gmen  saodr^tooe,  of  little  {nLgp^eao^  of  quarts^ 
in  a  cement  of  felsite.   §  153d* 

Sand  is  not  mdy  the  producje  4^  eryatalliaation, 
Imt  may  even  be  pradatsad  ertifici»Uy  by  an  op^ 
latnoofthattind.  §1375. 

la  1751,  a  .mountain  bfHveen  Sallencbe  and 
Sema  ftH  down^  #itb  sueh  a  thick  and  horribly 
dost,  ^ffuaad  to  the  distance  of  five  leagui^,  thai 
people  4faoii|^  tiie  end  of  thie  world  was  arrived* 
Itwasuaderminedfoy  alake;  tmd  vi^t  mfevsses  of 
Jtema  iUl  down  day  aad  mght  witii  a  noise  like 
•tbanbr.  .Ammglba  ruins  of  this  aiountaip  Saus^ 
Hire  found  the  following  singular  sand-stone : . 

'^  Fragments  of  a  kind  of  greenish  sand-stone, 
externally  spotted,  very  hard,  and  of  a  vefy  fine 
grain*. 

•  At  bciek  of  BoMiWvit  "^^^'^  ^^  ^°  ^^^'  toawwhatre- 


raien 


^^This  sand-stone  effervesces  with  aquafottii 
very  weakly ;  but  the  effervescence  may  be  in* 
ti^asedy  if  the  acid  in  which  it  is  pvtt  is  heated; 
h\xt  which  does  not  deprive  it  eitlier  of  its  co* 
faerence  OrTts  hardness,  for  it  stiikes  Smy^ifxi 
after  this  proof.  The  gi'ains  of  fine  sand  aiiiJ 
X  ca^  of  which  this  sand-stone  is  composed,  hiu 

then  be  united  by  a  quartzy  or  argillaceouii  plu 
ten,  and  the  calcareous  particles  which  prodti 
the  slight  effervescence  that  was  observed,  be  in 
filtrated,  and  deposed  as  a  foreign  body  in  it*;  e 
temai  pores. 

^*  I  have  seen  in  Italy  antique  works,  which 
were  said  to  be  basalt,  but  whkh  appeared  to  me 
of  a  kind  of  rock  very  similar  to  this,  and  conse* 
Squently  very  different  from  real  volcanic  basalts. 
A  statue  of  a  child,  that  is  shown  in  Ihe  ]giil^ 
of  Florence  under  the  name  of  Britanniciis,  and 
which  b  said  to  be  of  basalt,  is  most  likely  of  this 
«ame  kind  of  rock.  I  have  had  a  piece  of  tbii 
sand-stotie  worked ;  and  die  kind  of  pofish^wfaicb 
it  has  takra,  perfectly  lesemUleB  that  .of  this  Jta^ 
tue."*  .        .;....-;.::      ..      - 


y 


.  1^  - .  -  V. 


9cmbl»  the  green  bncUof  ^Qrp^  as  I  api  ipfonned  by  aa  in^o^ 
1?rench  traveller.  * 

•  Sauss.  $  493. 


..!.     *fl- 
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ARGILLACEOUS. 


4,A** 


ARGIL. 

IHIS  earth  is  obtained  in  the  state  of 
greatest  purity  from  alum,  which  is  a  mix- 
ture of  argil  and  sulphuric  acid.  If  it  con- 
tain oxyd  of  iron,  as  is  frequently  the  case, 
it  emits  a  particular  smell,  when  breathed 
upon,  well  known  by  the  name  of  an 
earthy  smell. 
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With  heat  it  loses  its  water,  and  dimi- 
nishes in  bulk;  but  a  very  violent  heat 
converts  it  into  a  wljite  amel.  When  com- 
bined with  lime  it  easily  enters  into  fusion. 

Argil,  also  called  Alumina  by  recent 
chemists,  is  of  great  utility,  as  fonaing  the 
b^sis  of  many  manufactures,  such  as  brick, 
porcelain,  an4  earthenware.  Itj  constitutes 
98  parts  m  the  100  of  corindon;  under 
which  division-  are  now  classed  the  most 
perfect  of  the  precious  stones,  after  the 
diamond,  such  as  the  sapphire,  ruby,  and 
oriental  topaz*  It  is  hence  not  only  one 
of  the  most  noble,  but  one  of  the  most 
useful  of  the  earths ;  loam  or  fertile  soil 
being  a  mixture  of  about  SO  parts  argil 
with  70  of  fine  sand ;  while  mould  chiefly 
consists  of  animal  add  vegetable  remains. 

In  the  primitive  rocks  argil  is  an  im- 
portant feature^  forming  about  a  fifth  part 
of  felspar,  and  a  i}drd  of  mica.  The  most 
ancient  slates  abound  in  argil;  It  is  often 
so  homogeneous  that  it  cannot  be  regarded 
as  the  waste  of  former  mountains,  but  a 
pure  deposit  of  primeval  waters*    In  the 


; 
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prinrifcive  schisti  however  there  is  still  a. 
great  preponderance   of  sand;    and   the 
glossj  appearance  may  sometimes  proceed 
from  decomposed  mica. 

The  argillaceous  rocks  are  mostly  of  a 
simple  and  uniform  appearapce,  and  do 
not  admit  the  numerous  modifications  of 
some  other  substances.  This  earth  is  chiefly 
eminent  in  gemmology,  where  it  consti- 
tutes some  of  the  most  beautiful  varieties. 
The  argillaceous  rocks  are  never  crystal- 
lised, and  present  but  small  splendour  in 
their  appearance*;  hence  they  are  very 
sdddm  used  in  the  ornamental  arts,  and 
are  chiefly  important  in  a  geological  point 
of  view,  where  they  often  rank  among  the 
most  important  primitive  substances.  Yet 
even  in  this  light  they  have  not  been 
treated  with  the  attention  and  minute  in* 
vestigation  which  have  been  bestowed  upon 
the  Siliceous  and  Calcareous  Divisions. 

The  essential  part  of  the  argillaceous 

*  Brongpiarty  i.  518^  informs  us^  that  as  the  argils  never  crystal- 
iise,  they  afford  no  tpeeiet.  A  further  proof  that  this  term  is  fol«iig0 
to  mineralogy. 

VOL.  I.  R 
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locks  being  alum,  it  seems  the  most  na^ 
tural  progress  to.  begin  with  those  sub* 
stances  which  chidljr  supply  eommeice 
with  that  earth. 


MODE  I.    ALUM  ROCK. 

Of  this  there  are  two  very  different  structures; 
the  alum  rock  of  Tolfa,  which  yields  what  is 
called  the  Roman  alum,  and  the  common  alumi- 
nous slate. 
Aiam  of  It  has  been  said  by  some  that  the  rock  alum 
of  the  middle  ages  derived  its  name  from  a  town 
in  Syria,  called  Roch  or  Roqu^  Socea  /  but  a 
pilgrnn  baying  observed  the  same  kind  of  locfci 
aear  Civita  Vecohia^  the  Pope  feuoded  the  ce- 
lebrated manu&ctory  which  su{^ied  Europe 
for  some  time*.  The  description  of  the  latter 
has  been  given  by  several  mineralogic  authors 
under  the  class  of  salts ;  but  it  may  be  interest- 
ing to  present  the  accurate  account  of  Ferber, 
who  mentions,  that  the  rocks  which  yield  the 
Roman  alum  constitute  white,  high,  and  argil- 
laceous hills,  of  a  compact  structure,  and  with 

.     *  Wall.  ii.  p.  43.    Alum  is  classed  among  the  tails  by  chemical 
writen,  and  is  called  fiilphate  of  argU. 
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scarcely  ftny  visible  horizontal  beds ;  but  there 
are  some  fissures  filled  with  quartz^  yielding 
irhat  are  called  Tolfa  diamonds^.  He  after- 
irards  proceeds: 

"  The  alum  hills  are  very  high,  shining^  white  Toifii. 
rocks,  separated  by  a  long  valley,  and  large  ex- 
cavations, which  are  made  in  the  following  man- 
ner. The  workmen  descend  by  ropes  to  the 
steep  rock.<;;  thus  suspended,  they  bore  blasting-  ' 
Iroles,  fill  them  with  cartridges,  free  the  rocks 
tvhicb  by  former  blastings  are  loosened,  and 
then  are  pulled  up  again.  The  firing  of  the 
J)owder  is  done  by  dry  branches  and  leaves, 
which  experience  has  taught  them  to  thro\^ 
from  on  high  to  any  place  below. 

*•  The  alnm  rock  is  whitish  grey,  or  chalk- 
white;  extremely  compact,  and  i^markably 
hard.  Scraped  with  a  knife  it  yields  an  argil- 
laceous powder,  which  does  npt  ferment  with 
aty  acid,  as  it  is  penetrated  by  the  vitriolic 
acid,  and  composed  of  an  argillaceons  substance. 
There  are  some  bluish  grey  shivery  pieces,  wliich 
^te  rejected  as  unfit,  &nd  prof>af>Iy  are  the  re-* 
toains  of  the  natural  afgillaceotis  stone,  before  it 
was  sufficiently  imbibed  and  ti^hitened  by  the 
vitriolic  acid.    In  sOftie  cracks  appears  a  chalk- 

•  itMkf,  too. 
Re 
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white  ductile  clay.  Some  pieces  are  bluish 
grey,  with  white  spots,  produced  by  the  acid. 
They  mucli  resemble  the  half-dissolved  black 
lava  in  Solfaterra^  with  white,  garnet-Iike, 
schorls ;  with  this  difference,  that  in  Solfaterra 
the  subterraneous  acid  worked  upon  lava,  and 
here  upon  an  argillaceous  bluish  stone.  The 
acid  seems  in  this  place  likewise  to  be  produced 
by  subterraneous  steams,  which,  penetrating  the 
argillaceous  stones,  changed  them  into  alum 
ore.  I  could  not  ascertain  whether  there  be 
near  Tolfa  ancient  volcanoes ;  but  I  saw  lava- 
fragments  in  the  wall  under  the  boiling-pans, 
and  therefore  they  cannot  be  far  distant. 

^'  By  all  this  it  appears  that  the  aluminous 
rock  at  Tolfa  is  an  indurated  clay,  having  im- 
bibed and  been  whitened  by  a  vitriolic  acid>  and 
contains  some  few  calcareous  particles,  which, 
in  the  alum  manufactories,  precipitate  in  the 
wooden  rills  or  troughs,  under  the  form  of  sele- 
^  nites.    It  is  a  compact  and  sound  rock,  neither 

stratified  nor  shivery  and  slaty.  Some  nearly 
perpendicular  ^white-grey  quartz  veins,  three  or 
four  inches  wide,  cross  it  from  top  to  bottom  i 
and  in  some  places  appears  in  the  midst  of  the 
white  rock  a  red  mixture,  as  it  were,  of  a  colco- 
thar  wtriolii  or  croct^  martis^  or  spotted  pieces, 
which  resemble  red  and  white  marbledisoap. 
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"  The  blasted  stones  are  calcined  in  furnaces, 
which  have  an  inverted  conical  form.  They  are 
in  the  open  fields  close  together,  surrounded  and 
separated  by  a. covering  of  turf  and  mould.  The 
upper  diameter  is  about  eight  feet.  They  are 
filled  at  the  bottom  with  wood,  and  then  heaped 
with  alumrstOQC,  wtiich  appears  above  the  fur* 
naces  as  an  accumulated  cone,  nine  or  ten  feet 
high,  which  is  tiearly  answering  to  the  depth  of 
the  fomace.  Then  fire  is  set  to  the  wood  by  a 
square  vent  near  the  bottom,  and  the  whole  is 
burnt  down  in  about  three  hours'  time ;  which 
is,  as  they  told  me,  the  requisite  time  for  burn- 
ing :  after  which  the  heated  stones  are  carried 
to  the  boiling-house,  distant  about  one  Italian 
mile  from  the  quarries.  Here  they  are  put  into 
large  pits,  or  square  wooden  reservoirs,  half  sunk 
jfito  the  ground ;  where  they  are  steeped  in  a 
convenient  quantity  of  water,  which,  after  suflS- 
cient  dissolution  of  the  alum,  is  by  troughs  con- 
veyed into  the  sdum*hou$e,  and  in  large  square 
wooden  settlers,  that  the  dregs  may  settle  at  the 
bottom.  This  done,  the  clearlixivium  is  poured 
into  brass  pans,  and,  after  suflSLcient  boiling,  con- 
veyed into  wooden  coolers,  on  whose  sides  the 
alum  crystallises  white  and  reddish.  Before  the 
inspissated  brine  be  conveyed  into  the.  cooler, 
they  stop  it  for  sonie  time  in  the  troughs,  in 
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^  order  to  facilitate  the  precipitation  of  a  reddish 
selenite;  and  in  the  boiling  they  mix  in  tb^ 
liquor  some  liipe  and  urine  ^. 

<^  The  supports  of  the  pans  are  m^e  of  a  grey 
lava^  with  large  white  crystalline  schorl*prisroS| 
^hose  quantity  exceeds  the  mass  of  the  ferru^ 
piinating  lava.  It  is  found,  as  they  told  me,  ia 
large  loose  pieces,  at  nine  or  ten  miles*  distance 
from  Tolfa;  and -it  resembles  much  the  lava  of 
a  volcanic  hill  called  St.  Fiora,  in  Tuscanyi 
which  I  have  seen,  and  shall  describe  in  my  foU 
lowing  letters. 

*^  The  Tolfa  alum-mines  are  said  to  have  been 
discovered  in  former  times  by  a  man,  who,  hav<* 
ing  |)een  lopg  time  a  slave  in  Turkey,  and  worked 
there  in  some  alum  works,'  guessed  by  the  ilex 
^quifolwm,  common  about  Tolfa,  that  there 
ini|st  be  alum  \^  the  peigh^purhood.  But  this 
sbrpb  is  found  in  many  places  where  uo  alopi  i& 
discovered." 

It  is  evident  from  this  aecoup(  that  the  alum 
rocks  of  Tolfa  are  very  different  fropn  aluminous 
slate,  which  shall  b^  afterwards  described. 

*  ''  If  this  be  the  case,  the  seleniie  is  in  no  respect  a  substantial 
|)art  of  the  Tolfa  alum-stone,  as  the  author  seems  inclined  to  sup* 
pose.*'    Rospe  the  translator,  whose  language  is  (ar  ffom  pure. 
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Textare,  eranular;  on  a  large  scale  somewhat  ciia»«ten. 
stratified. 

Hardness,  gypsic.  Fracture,  earthy  or  uneven. 
Fragments,  amorphous,  not  sharp.    . 

Weight,  carbonose. 

Lustre,  dull.     Opake. 

Colour,  greyish  white,  greyish  ^yellow,  or  yel- 
lowish white.  Bergman  found  it  to  contain  about 
43  of  sulphur  and  other  volatile  matter;  35  argil ; 
22  silex ;  and  some  iron. 

Mr.  Kirwan  says,  that  veins  of  this  kind  have 
been  discovered  in  Bretagne;  but  when  he  Sup- 
poses that  the  Roman  alum  also  runs  in  veins,  he 
contradicts  the  ample  account  of  Ferber,  no  in- 
accurate observer,  who  formally  and  repeatedly 
informs  us  that  it  is  extracted  from  a  rock  consti- 
tuting hills,  and  containing  veins  of  quartz*. 

STRUCTURE   II.      ALUMINOUS   SLATE. 

This  substance  abounds  in  many  countries,   chancten. 
Werner  divide's  it  into   the  common  and  the 


*  The  name  Roman  alum  is  now  aho  given  to  the  finest, 
wherever  fabricated. 
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Texture,  schistose. 

Hardness,  gypric.  Fracture^  sonaetiQies  straight, 
sometimes  waved.     Fragments,  laminar. 
'  Weight,  from  carbonose  to  granitose. 

X'Ustre,  glimmering ;  the  glossy  kind  glistenbg. 
Opake. 

Colour,  greyish  or  bluish  black.  It  is  the  black 
slate  celebrated  by  the  yul^r  for  it$  n^edical  pro- 
pfsrties. 

Aspect  i.  Common,  This  is  generally  used  in 
the  British  manufactories  of  alum.  The  finest 
specimens  are  from  an  old  coal-mine  near  Glas- 
gow, in  Scotiand. 

Alum  slate,  from  the  vicinity  of  Glasgow. 

The  same,  with  some  small  appearances  of  the 
^um. 

The  san^e,  more  expanded  or  decomposed,  with 
beautiful  fibres  of  alum,  like  amianthus. 

The  bituminous  shale  of  Kirwan*,  though  he 
ranks  it  with  alum  slate,  seems  to  belong  to  a  dif- 
ferent mode.  Pyrites  sometimes  decompose  to 
alum,  vitriolic  acid  beiqg  formed  by  the  oxyflised 
aulphur,  which,  by  exposure  to  air  i^d  mpisture, 
slowly  re-acts  cm  the  argil,  and  forms  alum, 

•  ii.  19. 
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Ji^^ect'  9.  GUssy.  Tliis,  as  already  vafixiAom 
ed,  hn  ratter  a  metallic  appearance,  and  is  spmei 
times  tarnbhed  like  peacock  coal.  In  tbeimlh 
of  France  it  is  sometiaieR  found  sii^arly'liBfd 
and  compact. 

Aspect  3,  Alum  earth.  This  is  foood  cmiw 
pact,  and  of  a  brownish  black  coloar.  ...  . 


MODE  n.    CLAY  SLATE. 

This  must  not  be  confounded  with  the  Mgi\;  Outsaettak 
laceous  schistus  of  Kirwan^  which  is  here  call<eA 
slate,  and  assigned  to  the  Siderous  Domaini 
wbile  clay  slate  is  the  schistose  clay  of  Kirwanf 
which  he  also  calls  shale,  and  which,  is  often 
found  over  coal,  bearing  vegetable  imprettsions. 

The  argillaceous  schistus,  or  argillite,  of  Krr- 
wan,  is  the  thanschiejfer  oi  Werner;  while,  by 
too  nice  a  distinction,  his  sckiefferthon,  the  slate 
clay  of  Kirwan,  is  our  clay  slate.  Brochant 
terms  it  argile  schisteuse.  It  is  less  hard  and 
weighty  than  siderous  slate,  adheres  to  the 
tongue,  and  softens  in  water.  But  all  their  de- 
scriptions chiefly  refer  to  that  kind  which  is 
found  in  coal-mines ;  while  the  most  important 
division  is  that  which  forms  entire  mountains,  as 
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amJnig  rth^  Andos*  ii»  Sbuth-  Aakerida,  aad  in 
manjE  elher  xnetaUic  n^gmas»  Tlii94d  io  gedeni 
^ei^rtfar  reiAoyiid  iram  eideroufi  ihAs^  whinb  is 
oomnufttly  qtiarHed  ds  vaIuaU^  ia  astcbitecture} 
being  less  ferruginous,  and  far  mora  ooarady 
schistose,  so  as  sometimes  to  be  even  confounded 
wttfa)gbaiiiw!ack.  The  necessity  <^  ne«r  detiomi* 
nations  in  mineralogy  ii  alsa  appareni  fimn  tbb 
example^  for  while  we  are  told  by  Mr,  Kirwan 
that  the  Andes  chiefly  consist  of  primeval  blue 
argillite,  one  would  expect  an  universal  reposi- 
tory of  slates  for  architecture;  while  in  fact  none 
such  appear,  and  the  substance  is  a  coarse  day 
^late,  dtghtly  impregnated  with  iron.  In  like 
fiiflinner  Mr.  Jameson  must  mean  the  present 
substance  when  he  gives  as  the  following  in* 
IbrmattOD. 

^*  Ctay  slate  is  one  of  the  most  metalii&rotts 
of  the  primitive  rocks*  It  coatains  many  of  the 
yenigenous  formations  that  occur  in  the  preeed- 
ing  primitive  rocks,  as  tin,  lead,  cobalt,  and 
silver.  Very  considerable  metaUiferoos  beds  also 
frequently  occur,  and  these  contain  coppor  py- 
rites, red  copper  ore,  copper  green>  copper 
azure,  malachite,  iron  pyrites,  magnetic  pyrites, 
glance  cobalt,  grey  cobalt  ore,  arsenic  pyrites, 
blend  and  lead  glance.  Gold  also  occurs  in  this 
formation,  and  it  is  said  also.cinnaban 


« It  i$  a  very  wiii^ly'^3tfen4e4  wck,  la  thi^ 
country  it  skirts  the  HigbjaDds,  from  I^qhlo- 
iDOiid»  by  C«kllen4er,  Comri^  4|nd  Punk^  ^  in 
the  ¥fhqle  of  that  ei:teai»y«  dvitfi^t  tr^ting  qi^ 
and  gradually  passing  intQ»  inn^a  ^t^ ;  the  saoi? 
appearances  are  tQ  l>?  ftb^rv^  in  many  other 
quarters  in  SootUnd^  On  th«  Continfpt  of 
£urope  it  has  been  trsfced  throngh  a  great  extent 
of  country :  thus  it  occurs  in  Siixony>  Bphemia^ 
Silesia,  Francoqiaj  Bavaria,  the  Alpa  of  Sy¥J«r 
serland,  Austria,  Hungary,  and  many  Otl^W 
parts  in  Europe.     It  occurs  also  in  coi^i(terable  .1 

quantity  in  North  Ameriofi,.afi  Pennsyliiajufiil 
abo  ia  immense  quantity  in  South  Ai|)^i7W> 
Hm  it  is  said  that  nearly  the  whole'  c<HWti'y 
between  Potosi  and  Lima  is  composed  of  it.-'^   \ 

It  18  self-evident  that  a  md^  dirtinctMft  should 
be  made  between  this  important  and  univ^caidly 
diffused  substance,  and  the  sid^rons  slsit^.vrhiffb 
is  used  in  architecture.  .    . 

In  his  mineralogy,  Mr.  Kirwan  sfcm^  to  hare 
blended  the  primary  and  seoondary  apgiJUaeeonir 
schistus,  when  ha  mentions  that  it  soin^tmaM 
bears  impressions  of  v^geAables  and  shdlsf;  but 
iu  his  geologiosJ  cvssays,  widchiaro;Yftl«able  aa 

•  Geognosy,  125. 

t  In  the  vale  of  Chamouni  it  is  foutid  impressed  with  am- 
aoaitai. 
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Kirwan*8 
account. 


Primitive. 


they  present  a  mass  of  information,  compiled 
with  great  labour  from  German'  authors  little 
Irnbwn  in  this  country,  he  has  distingaisbed 
<them,  by  the  divisions  of  bis  work,  into  primi- 
tive and  secondary  rocks.  His  account  of  the 
primitive  clay  slate  is  as  follows: 

"  It  forms  whole  mountains,  Voigt  Prack.  38, 
6ut  more  commonly  only  partially  enters  into 
^em,'as<in  Saxony,  Charp.  175.  Or  entire 
Btrata,  as  at  Zillerthal,  in  Tyrol.  Its  mountains 
are  of  gentle  ascent. 

**  Inhere  is  no  doubt  of  its  being  often  primi- 
tvve,  ft>r  in  Saxony  it  frequently  alternates  witli 
gneiss  and  schistose  mica.  3  Helvet.  Mag.  190. 
I  Berg.  Jour.  1792.  536.    And  with  primitire 
lime-stone.  8  Sauss.  144.     And  in  Hanover  gra- 
nular lim^-stone  is  found  betwixt  its  layers. 
iBergi  Jour.   1791.  306.     We  have  also  seen 
that  bc^h  granite  and  gneiss  often  rest  upon  it. 
Both  Karsten,  3  Helvet.  Mag.  and  Monnet,  in 
95  Roe.  S3,  sufficiently  establish  this  distinction. 
There  are  two  sorts  of  it  particulariy  to  be 
attended  to,  the  harder  and  the  sefter;  the 
harder  border  upon,  and  often  pass  into,  sili- 
ceous 8Chtstus,'0r  basanite,  or  hornblende  slate. 
The  softer  border  upon,  or  pass  into,  trap,  or 
wacken,  or  rubble  stone,  or  rubble  slate,  or  co- 
ticular  slate,  or  indurated  clay,  and  the  harder 


often  graduate  into  the  soften  3  Nev*  N<Nrd 
Beytr.  1 69.  Or  border  upon  the  muriatic  genus^ 
and  pass  into  schistose  chlorite,  or  schistose  talc, 
or  gneiss,  or  schistose  mica,^  It  ofienicontains 
quartz,  both  in  veins  and  betwixt  its  laminas. 
Voigt  Prack.  41.  More  rarely  felspar,  schorU 
garnets  or  hornblende,  and  granular  lime^tonew 
Berg.  KaL  205,  S06.  The  softer  sorts  are  re- 
markably metalliferous.  Berg.  Kal.  Voigt  Prack. 
40.  The  famous  mountains  of  Potosi  consist  of 
it  chiefly.  1  Berg.  Jour.  1792.  545.  In  Saxony 
it  is  found  in  primitive  lime-stone.  2  Berg.  Jour. 
1792»  134;  and  often  mixed  with  it,  as  in  Leske, 
G.  328.  It  is  so  much  the  more  siliciferous  as  it 
approaches  more  to  granitic  mountains.  Lasius, 
121.  It  passes  into  rubble  stone.  2  Berg.  Jour. 
1788.  498.  In  the  argillites  of  the  Pyrenees  no 
organic  remains  are  to  be  found.  Descrip.  Py- 
ren.  27.  Saussure  found  it  in  the  snowy  regions 
of  Mont  Blanc.  7  Sauss.  256."  ♦ 

Of  the  secondary  argillite,  or  clay  slate,  Mr. 
Kirwan  gives  the  following  description : 

"  There  can  be  no  doubt  but  argillite  is  fre*   Secondary, 
quently  of  secondary  origin;  Ferber  acknow- 
ledges it  to  be  partly  primeval,  and  partly  se- 
condary.  4  N.  Act.  Petropol.  289.     Gruner 

•  Gcol.  Ess.  183. 
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the  first  being  df  a  finer  grain^  while  the  latter 
seems  to  graduate  into  the  stone  used  foe  sharp* 
ening  sc3rthes»  and  which,  from  the  coarser 
grains  of  siler,  becomes  an  argillaceous  sand* 
stone.  Patrin  informs  us  that  hones  are  found 
in  the  mountains  of  Jura,  and  the  Vosges*;  and 
the  substance  was  found  on  digging  a  well  an 
extreme  depth,  at  Hampstead,  near  London. 
Chinese      .    Clay  slate  has  seldom  been  ased  for  oma* 

cameos.   .  "^  . 

mental  purposes ;  but  the  Chinese,  a  most  intel- 
ligent and  ingenious  people,  and  amounting,  by 
the  most  moderate  computation,  to  about  two 
hundred  and  thirty  millions  of  souls,  or  one-third 
of  the  human  race,  have  rivalled  the  ancients  in 
converting  to  utility  and  ornament  numerous 
articles  of  the  mineral  kingdom;  and,  among 
the  rest,  this  substance  has  not  escaped  their 
attention. 

^^The  cameo  slate  of  the  Chinese  is  also  a 
primitive  argillaceous  schistus,  of  a  very  fine 
paste,  softer  than  the  hone,  and  which  presents 
three,  or  even  four,  successive  layers,  very  thin, 
of  different  colours  very  neatly  divided,  and 
stn>ngly  adhering  to  e&ch  other, 

^^  The  Chinese  artists  have  availed  themselves 
of  the  disposition  of  this  stone.    They  form 

•  i.  Its. 


bassotrelietos  of  x:AEQe!9a[;0f  i<^  df  .moMiesquidite 
workmanship,  and  sometimes  of  cooeiderabl^ 
size« . :  Ijsbw  a  pict«Mn&:made  :of  it  m  ihdlvpip&^^l  . 
Cabinet  of  Peteribiflgj  taore  tbm  <»»  jfeet  i» 
leDgtb/rei>resenting..i  ]ai|dscApe,r  <w^lbk  %urP8  pf 
mea  and  WmaU^  Tjtle^^  objects  .v^«re  c^  three 
diflferfenjb:  tiolours,  wbite*  ^reetf, 7 M^d  reds  tho 
groui^,  of  a  cotkfi.  >eoloUr»  mad^Jtb^  fourth^  . 
Beaoiiful  specimens  of.  thf  Chiile9^.Mtiiieo9  are 
found  in  several  cabinets.  ftl.Pjari/9>  and  le^ecially 
in  tbe  coUection  beIoD|ttDg  to  the  (Council  of 

Mines."*:;  ..•     1  ".."I  ,.un.":    ;:• 

A  fine  piece  of  the  same  kii;idiapf>tianin  the 
graadcoJBlectidti  of  JME.  Dddr^e,  fafqtheir«iti*law  of 
Dolomiea.:  Sdme:  Kniagriali«>  exist 'iii>  England; 
but  altboiigh  we  earrjr  on  the  chief  trade  with 
Chtna,. there  lare  j^ottto  dq[iasiy.i£iigiil»t  Chines^ 
artides.ixi  Londbniiia;  ih*  Paris*  The  Chinese 
mnsibd  i>alls,.for  ek^plk,  are  not  jcnown  in 
Londbo.  They  ;are  used  by : the.. Mandarins 
when  inclined  to  sleep,  the  mere  heat  of  the 
habd  producing  varioiis  sounds,  like  those  of  the 
harp  <^  Edltts.  Faujaa  hjad  one  dissdcted,  when 
it  was  found  to  consist  of  .minute  wires  of  steel, 
of  various  sizes,  disposed  according  to  iomeiarti* 
£ciajl  rules;    The  first  Parisian  actists  j^know- 

•  FatiiD  Mib;  i.  1S4. 
VOL.  I.  S 


Antique.    ! ;  X3l|iPp  tbili^  (l^^ft  iltil^' WKABtooolly  Hied  in  tk 
urn  >%  tiitf  tf»ttlfeift8^  ibF  W«Ul,  jm  hifr€atai(og:tte 

«fie«t;  <(tf  a'WMiM^stttliMe^f  t^lbb^^   i^vef  ilate>  the 


.  Thte^iPttbstahlce  is  (dll^  ^|pala%  osotftortel 
in  various  fantastic  fonns^  both  on  alarfe^Ml 
oaafsmtlrfpfalfa. '.'  ":"i.< 

Gdielia  silpposes  ttMii  .the  softer  div^  afise 
fiun  the  dacdai{a)si<abii'^*tlse  ihardw^  wAbe 
stijrs  duit.tcickldigr  isiwmcftiaes'^ii^ 
hsg^  13tk  BwAiaoMudatilstr^^ 
of  MjiiJloBt6ii,  obseHred  a  4dad  *c£tlwfyWkii^ 
wAml  ^im^  top  and  <dH|9d»  iKcoiiiia  «ft  wdid  tf 
briois,  nrhfenoe  :h«  hdB  >iict  timpr^qiefly  ^ded  ^ 

Q3be  miUarkUs  wmoerning  ct^gr  !r^ 
«bte  atpe  iimuuiify  wkn*js  *i>ot  TOJIy  iMCiuse 
^hey  doe^sftldoiiiinied  inutile  (arts,  btt^WoM^ 
enii^geologisgts  ham^f^  ^ifecin.M^ 
tbe  fgrwitic  ^and  'Calc«ietf«6  rebks  thtia  to  ^ 


^ 
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itfgi]kt9e6Ai$»  which  jare  however  of  vast  esteot 
bM  grefit  importance. 

TJbe  0io9t  imtheiitic  aad  aoientific  account  of     Andes, 
the  Gonstniction  of  that  urast  cfaaia  of  moQatains 
the  Andes^  is  contained  in  the  travels  of  Helms, 
a  German  miae-maater^  who  was  appointed  to 
introduce  Bom's  xnethod  of  ansalgamation  into 
the  Peruvian  metallurgy*  .  lie  remained  in  that 
coufitrjr  from  17A9  to  1798»  and  in  1798  pub- 
lished hiSclcowiiial,  fsontatning  his  daily  observa- 
tions made  on  the  spot^    in/^e  English  trans- 
lation, or  rather  abridgement,  Ae  translator, 
ttonwaiie  of  their  ^onseiiuenoe,  has  omdtted  many 
important  particnkuBs;  but  enough  remains  JbQ 
show  ti3^  iGonstnicticHi  of  this  magnificent  an4 
fii^fvlfur  cfaftm,  wfaioh  astoniflhed  oxur  author  by 
SQchAbmpt  irregularities,  and  sucfa  various  a3- 
temations  of  ^thdr  component  parts,  as  he  had 
never  befaeM  in  <the  'mK>untaios  of  Hungary, 
Sb|[qi^,  x>r  Ae  Pyrenees.  -  In  no  country,  be 
adds,  does  a  revolution  of  nature  appear  to  have 
been  <so  general  jm  ia  ^Soith  America,  and  the 
liBces  are  eve^  iwhe^re  diacorerafole. 

After  i&rthtf  peemising  4hat  be  travels  from 
Buenos Ayresto Lima,  across  tihe  cbief  regioa 
of  the  A^des,  his  scattered  information  on  this 
iBiportant  Jlopic  shsfl  be  ibrought  before  the 
reader  in  <me  point  of  view. 
'^  iDnrifig  •  the  gowney  tto  ^Kouman  we  found 

s2 
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the  mountains  composed  of  primitive  granite, 
but  hs  we  proceeded,  the  granite  became  inter- 
mixed  with  argillaceous  slate  of  various  colouVs; 
that  however  which  chiefly  predominates  in  the 
Cordijleras  is  of  a  bluish  cast,  as  far  at  least  as 
we  had  an  opportunity  of  examining  them. 
Strata  of  lime-stone,  and  large  nuisses  of  ferru- 
ginous  sand-stone,  are  in  many  places  super- 
incumbent  oh  the  sLrgillaceous  jslate.  We  like* 
wise  found  on  the  road  coal,  gypsum,  and  rock 
salt;  the  last  even  on  the  summits  of  the  most 
elevated  ridges/' 

In  the  bed  of  the  river  Rosario  he  likewise 
<^served  blue  clay  slate ;  and  he  vnaLS  surprised 
to  iind  the  highest  snow-capt  mountains,  within 
nine  miles  of  Potosi»  covered  with  a  pretty  thick 
stratum  of  gramtic  stones,  rounded  by  the  acition 
of  Water;  while  there  is  a  continual  descent  to 
.Tucuman,  where  the  granitic  ridge  ends:  and 
from  Tucuman  M  Potosi  it  consists  of  simple 
clay  slate.  » 

'VThe  mountain  Potosi^  at  whose  foot  the 
city  is  built,  resemUes  a  sugar-loaf:  it  is  almost 
eigbtei^n  niile$  in .  circumferenoe,  add  chiefly 
composed  of  a  yellow  yeny.  firm  ar^llaoeoos 
A^tQ,  fuU  of  veiifts;  of  ferruginojas  qtortz^  in 
wibich  isilver  ore>  alid  aonlietimes' brittle  vitreous 
ore,  are  found  interspecs^d^*? 
'    On  his  journey  from  Potoai  to  lima,  he  found 
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at  Alcaoado  clay  slate,  interspersed  with  masses 
of  granite;  and  afterwards  red  sand-stone  on  the 
clay  slate.  They  afterwards  alternate,  and  the 
slate  is  covered  with  thin  moss. 

The  rich  city  of  La  Paz  is  built  at  the  bottom 
of  the  highest  part  of  the  Andes,  covered  with 
everlasting  snow.  In  a  fragment  of  the  rock, 
being  a  glutenite  of  yellow  clay  and  rounded 
flints,  lumps  of  pure  gold  were  found,  weighing 
from  two  to  twenty  pounds.  Puno,  which  is 
also  one  of  the  highest  parts  of  the  Andes,  pre- 
sents mountains  of  fine  clay  slate,  abounding  in 
rich  ores  of  gold  and  silver. 

Passing  through  Cuzco  he  arrives  at  Carretas. 
"  The  base  of  argillaceous  slate  is  covered  with 
an  alluvial  superstratum,  which  consists  of  marl, 
gypsum,  lime-stone,  sand,  a  large  quantity  of 
rock  salt,  and  of  fragments  of  porphyry,  &c. 
in  which  pure  silver  and  rich  silver  ores  occur 
in  abundance*  There  are  few  instances  in 
Europe  of  such  mountains  so  generally  abound- 
iog  with  the  precious  metals,  or  their  ores,  as  in 
this  quarter  of  the  globe.  The  whole  ridge  ap- 
pears to  be  full  of  alluvial  veins  of  heavy  silver 
ores,  in  which  pieces  of  pure  silver,  solid  cop-  ^ 

per,  and  lead  ore,  occur^  intermixed  with  a 
great  quantity  of  white  silver  ore,  and  capillary 
virgin  silver.    Thirty-six  miles  before  We  reach 


6«ancaTeKca»  belnnd  Parcos,  lie  mdimtmiA  *f 
weather-iieMen  argiNaoeotis  slatje,  mixed  with 
sand.  Tb^  sections  of  these  mouatains'  consist 
entirely  of  separate^  fneve^  or  less  sbarp^pointed, 
pyraimids  of  a  HesU-eotobred  sand-stone^ 

f  ^  The  ridge  of  m6uiiteCiik9  oo?ered  ^Htto  snoit^ 
oier  which  th«  road  to  the  Pacific  Ocean  passes^ 
tohsistsr  of  simple  satld'stiMiey  tbrOiigh  wl»di 
metalRc  v^ins^  in  sonie  places*  ivkh  quartit  or 
felspar^  in  others  with  steatifte  and  ichoil,  &a 
cpenly  appear.  On  the  contrary)  the  chain  of 
mountains  to  the  north  of  Ouamangd  and  Guao- 
cavelica  is  said  to  consist^  to  the  extent  of  one 
hundred  rhiles,  of  simple  lime-stone^  dnd  equally 
abounds  with  metallic  ores^  especially  in  th^ 
province  of  Tarma/' 

^<  Behind  Gnancaveliea  the  mOnntaiM  gffii* 
dually  become  composed  of  less  Vafious  vMt- 
fiBlSi  and  at  last  consist  only  of  sliAple  sand^ 
stone,  with  layers  of  rnari,  Hme-stotie,  and  i^ar^ 
o^  of  simple  lime-stone  ^  tbey  continue  bowerer 
eqaally  rich  in  gold,  silver^  qnicksilvefv  fock^ 
salt,  &c." 

It  further  appears  from  the  original  Work  dist 

,  the  elay  slate,  which  chiefiy  eoiflpos^  this  mug^ 

nificent  chain  of  mountains,  is  of  various  beaati^ 

ful  colourk}  bluei  dark  red,  flesh  tolour^  grey, 

and  yeltow. 


III  chmical  amLjmfift  bw  SMi^liift^  iMp* 
pened  that  the  chenpiafc  hm$hfy  pQifnnii^d  his 
la8k»«btit  has  ttislakea  th^*  oawe  o£  tbe^  sub* 
stance.  In  like  maomer  it  WM  hK9  oeceflwiy 
to  idenlify  the  rode,  hefoee  proceo^ips  to  its 
description.  It  ha^before  beeoi  ohscd^v^  thskt  i% 
my  be  diTtded  idato  tv«  kii^diit  whiqb  at  the 
same  tune  Tsry  conflidterab^  in  tbe.tr  stroc^qre^ 
Dimdjr!,  primikiTe  aai  sQCOO^iy. 

wwwQcrvnM  u    vaiMinva  cmt  sjuAm 

Texture,  schistose,  sometimes  ki  thin  layers^    Oumcten. 
but  more  generally  th^y  are  thick  and  coarse; 
fine-grained,  sometimes  almost  impalpable. 

Hardness,  mannoric,  sQipetimes  gypsic.  Frac- 
ture, slaty,  sometimes  approaching  to  earthy. 
Fragments,  amorphous,  tabular,  with  sharp  angles. 

Weight,  carbonose  to  granitose. 

Lustre,  soipQtimes  duU^  oit^n  i^i}ky.     Opake. 

The  colour  is  most  usually  grey,  of  various 
tints;  but  it  may  also  be  found  of  a  str^w  yellow, 
and  various  hues  of  red.  It  sometimes  presents 
streaks  of  a  blubh  white,  or  is  mottled  with  va- 
rious iUinitions. 

Yellow  clay  slate,  fmn  PdiosL 
Gfey,  from  the  Andes,^  Saxony,  Soodand,  and 
f their  metaUic  countriet. 
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-  Pale  blue,  "mth  cubit  pyiitfas,^irom  Yorkshire 

The  same,  with  dendritic  pyrites.  « 

The  same,  singularly  convolved,  from.the»Alps 
of  Dauphiny,  and  many  other  regkms. 

Hiick  clay  slate,  intersected  in  all  directions 
with  veins  of  quartz,  from  Scotland. 

The  same,  with  calcareous  spar,  from  Durham. 

The  same,  with  veinis-  of  quartz  contaiaiiig  eme- 
ralds, from  the  celebrated  emerald-amines  at  Muzo, 
in  the  Viceroyalty  of  New  Grenada.  It  does  not 
appear  that  Peru  ever  produced  any  emeralds. 

Massive  clay  slate,  or  perhaps  rather  clay  rock, 
from  Ronneburg. 

Clay  slate,  in  rhomboidal  fragments,  from  Dit- 
terbach. 

Thick  clay  slate,  with  a  coarse-grained  earthy 
fracture,  from  Upper  Lu^atia. 

Green  clay  slate,  with  calcareous  spar,  from 
Shneeberg.  ,   >  . 

The  same,  with  cinnabar,  from  Idra. 

Clay  slate,  with  yellow  blend,  from  Transyl- 
vania. •         :  .    , 

^omAe        Specimens  of  clay  slate,  collected  on  the  river 
Ganges,  and  its  vicinity,  by  Colonel  Hardwick, 
on  his  journey  to  Siranagur. 
Clay  slate,  from  the  rocks  about  Gh&ouly. 
The  same,  of  a  silky  appearance^  add  aeenuogly 


much  mingled  with'ma^ew^  from  tiae  rocks  near 
Siranagun  It  is  cf  an  ash  giiey  colour,  and  finely 
undulatedt 

Greenish  micaceous  clay  slate,  from  Coadwara. 

Purple  clay  slate,  ^veined  with  dull  green,  from 
tberock  of£edeyl« 

lilac-coloured  clay  slate,  which  alternates  with> 
laminated  smectite^  in  the.  hills  near  Adwaahee. 
The  strata  ate  inolmed  45^. 

Brown  cky  slate,  found  in  thipk  strata  near 
Hurdwar. 

Clay  slate,  in  thin  layers  of  different  colours^ 
from  BedeyL 

Purple  clay  slate,  from.  high,  mountains  near 
Siraoagur. 

Micaceous  day  slate,  of  a.  bliiish  grey,  from 
Ati^re. 

Clay  slate  bricia,  intersected  with  quartz  veins, 
in  a  cement,  of  clay  slate,  tufa,  from  Bedeyl. 

Clay  slate,  intersected  with  quartz  in  all  direc- 
tions, from  the  same. 

Clay  slate,  of  a  brownish  red,  and  various  other 
colours,  from  Ansore. 

Brown  clay  slate,  in  bowlders,  found  in  the  bed 
of  the  Alecnundra,  near  Siranagur*. 

*•  These  fpedxneiu  were  presented  l»y  Colonel  H«rdwiek  t6  the 
aathor. 
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Europeaa.        To  the  EiafopoB  iBBy  be  oddtdi-^ 

MidKttoi»  cfapy  ftote,  from  Meht  Blanc. 
Clay  slate,  mingled  with  chlorite,  from'  Mont 
Bktna 

^  Purple  clay  slate,  with  spdfes  of  quiirtai  and 
mica,  and  thin  layers  of  talcous-  sdiistua^  Iron  die 
saine^ 

Soft  gr^  day  date,  frbm  the  sanie^ 
Grey  clay  slate,  sometimes  spotted  witti  decom- 
posed pyrites,   from  the  summit  of  Snowdon, 
where  it  rests  m  beds  nearly  horizontal,  on  amcts 
or  uprights  of  schistose  koralite. 

A  remarkable  clay  slate,  of  a  yellowisb  brown, 
with  long  stre^ks^  so  as  to  have  the  appearance  of 
oak  board,  with  some  knots  of  a  deeper  b«own, 
and  others  white.  It  is  miog^  with  a  little 
quartz  and  mica.     Sauss.  ^  1482. 

snxscivwa  ii.    sbcwdart.'* 

Thb  either  occurs  uniform,  or  with  impressions 
of  vegetables,  or  sometimes  of  shells. 

Aspect  1.  Uniform.  Thick  slaty  shale,  from 
Derbyshire. 

Shale,  from  numerous  coal-mines. 
Variefy.    Bfttuminous  shaky  from  the  same. 


maw  u.    olay  luiMr  H^ 

A^iet%  Withimpr^^nms.  SbBk)  triHii  tfae 
iiopr^lsiDii  of  tte  skeleton  of  a  fish  ia  a  M^ter 
txUmty  from  He«a« 

Shal^  i«f]th  Ihe  ImpuMdoff  of  an  ammdnite^ 
from  Quttottin. 

Hie  wxm^  witk  itnptcMkttis  6f  various  vege- 
tabled,  diiifly  g^nntie  ftrde^  ftom  tarfous  coal^ 

Vafii^.    WtMx&MA^  ^hal^  with  variow  kit- 

TbBre  are  M^d  suUMante^  dfien  iirand  in  elay 
slate,  and  considered  as  o^  a  klndt^ed  notcire,  but 
they  never  appear  in  the  form  of  rocks.    1 .  Black  Black  duOk. 
Chalky  SO  tailed  becaui^^  It  is  used  in  drawing, 
and  wbich,  according  to  Weigleb^  contains  1 1  of 
carbon*    %  Hone,  which  is  as  proper  and  so^      Hone. 
B(6r6toS  A  ftame  as  riovaculite,  or  whet-slate.    Some 
clay  slates  and  sand-stones  form  the  coarser  whet- 
stones, used  by  cutlers.    The  finest  bones  ard 
swd  to  be  brought  from  Turkey,  but  they  are  also 
said  to  be  found  in  the  neighbourhood  of  Namur, 
in  Flanders.    Brochant  says  that  it  is  also  found 
in  Bohemia,  in  Saxony  (Seifensdorf,  near  Frey- 
berg),  in  Siberia,  in  Stiria :  lastly,  at  Lauenstein, 
in  the  Margraviate  of  Bareith,  where  it  is  wrought. 
It  often  seems  to  form  the  passage  to  indurated 
talc,  and  is  sometimes  covered  with  efflorescences 
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of  sulphate  of  magne^  which  has  led  to  a  be: 
lief  that  talc  is  one  of  its  constituent  parts ;  as 
Werner  also  suspects,  from  its  unctuous  feel,  and 
being  often  of  a  greenish  tint.  It  not  unusually 
presents  two  layers ;  the  upper  of  a  pale  greenish 
yellow,  and  the  under  of  a  blackish  brown.  Tbe 
fracture  is  oftesx  scaly,  which  is  seldom  observed 
in  other  schistose  substances ;  but  that  of  Bareuth 
sometimes  presents  a  slaty  fracture,  partly  ap- 
proaching to  the  conchoidal,  and  partly  to  the 
earthy.  Hone  seems  nearly  related  to  a  highly 
indurated  fullers'  earth,  and  b  said  by  some  to 
decompose  into  txipoli*!. 

*  Saussure  says,  §  1594»  that  the  common  toach-stone  is  corn- 
posed  of  little  white  grains  of  quartz  and  felsi^ar,  enveloped  io 
ferruginous  clay.  The  hard  hiack  nodules^  which  are  fbood  ia 
slate,  likewise  afiord  very  good  touch-atones.  Tbe  litde  haid^os 
form  a  kind  of  file,  which  seizes  on  the  substance  of  the  metal, 
while  the  \)\ack  gluten  displays  the  colour.  Aod  as  acids  do  not 
affect  the  stone,  the  trace  may  easily  be  tried  by  the  nitrous  acid,  or 
by  ^e  aqua  regia. 
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MODE  III,    CLAY  ROCK. 


Chancten. 


Textute,  of  a  fine  earthy  grain.    -  . 

Hardness,  marmoric,  sometimes  gypsic*  Frac* 
ture,  generally  even,  sometimes  flatly  qpqcboidal. 
If  slaty^  it  approaches  to  clay  slate.  Fr^gopeotSi 
amoiphous,  rather  blunt:  i!    / 

Weight,  granitose.  / 

Lustre,  dull.    Opak^. 

This  is  the  thonstein  of  Werner,  which  jforms 
large  rocks,  and  is  the  base,  of  his  clay']^^ 
phyry,  which  will  be  described  amofig  the  An 
gillaceous  Intrites. 

In  some  countriesi  such  as  the  Salses  of  Mo- 
dena,  in  the  Crimea,  and  near  Gi)[*g6btiinSk)ily, 
hills  and  masses  of  induiratfed  play  are  prqduced 
by  a  singular  cause,  the  eruption  of  what  are 
called  muddy  volcanoes.  Dolomieu  bfts^mi-  of  mad?* 
nutely  defscribed  that  of  Macaluba^  neat*;jGir« 
genti.  A  circular  mountain,  about  150  feet  in 
height^  is  terminated  by  a  plain  sc^ewhat  Con« 
vex,  and  about  half  a  mile  Jn  circumference, 
which  is  surmounted  by  a  great  number  of  trun* 
cated  cones,  with .  little  craters  like  funnels. 
The  soil  on  which  they  rest  is  a  grey  dry  flpor^ 
which  covers  a  wide  and  immense  gulf  of  mud. 
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There  arises  every  instant,  from  the  bottom  of 
the  funnels,  a  wet  greyish  clay,  with  a  convex 
surface.   This  bhd^^r^  buTsjdxig  with  ^ome  noise, 
throws  beyond  the  crater  the  clay,  which  runs 
like  lava  down  «he  .sidles  xif  Ate  ditde  iSllB;  the 
intemiiMtop  between  the  petty  eKplosions  being 
between  4wo  sod  three  imiiiutes.    Tfad^  fagll  hus 
eSeo  more  impoptant  fermentajtion?,  Ia  wllich  it 
affects  to  imitate  a  volcano;  littie  ^wttitiepakes 
are  perceivable  at  the  distance  ^^f  fe;(i^  or  <faree 
miles,  and  there  are  sei^us  eruptions,  ^bich 
wditftimM  •elevate  a  sbedf  df  liquid  clay  to  4be 
bc^htef  ^00  feet ;  ^le*  explosions-being  ^repeated 
three  w  four  4im66  in  «he  twenty-^fow  bours, 
and  accompanied  with  a  fetid  siA^Hirouso^iir. 
This  sifigitlar  vdcanella  has  been  4eBoribed  by 
8(tMh9«3dSQ)inHS';  siA  tihe  others  present  <he 
MRie'ph^iioinQia.    Patrin  says  4hat  itie  dajis 
of-a  •gveyi A  blue,  «»)4  that  SpaHanzani  ibaB^feund 
in  Jt^e  same  ^elements  as  Jn  ba^altin.    to4o* 
n»i«iutM6  also  observecf^liart  dheckiy  hills,  ^hieh 
cover  the  fiUProimding'OMntry,  ape'theprodvce 
ttf  4hMe  et»Bcd  ^jeofiM8«mtioned!bfjr^SofiBiis*. 
^"H^hea^^ay  4-oek  Ab  ^trangly  iimppegnalei  wilk 
iron  it  passes  4nto  j^ts^iu*.    ^nbeiaaM  wmm0B. 
C€dottF&  are  grey  and  nd,  and  it  as  ^sometimes 

«•  ]>olQp|iitH»iLipad,tl£8.    Biltifi  Mia. in  lUQ. 
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s(Mttod  ot  Aliped.  Mr.  Janiesau,  in  :bi8  Mi- 
tiembgjr, .  has  pramised  a  inore  paotioidar  ao« 
count  of /A«]tf^m»v  ivihich  he  luw  ADt  hoivever 
accompIifibQd  iin  jkkui  GiQQgnoijrt  i¥iiere  ke  ^onif 
wbnBt  Q8  ib0t  ilhe  Pentlaod  faiUsy  mear  £diii^ 
burghj  present  examples.  Dr.  BabiagfoB,  ia 
Itts  oaiUdqBOG,  nen^M^  ^clajr  :p9i|vfajrrjr  Ifiami  the  ^ 
viduiity:  of  Editbwgh  $  but  !gtwb»no  CKanffes 
of  the  clay  ri9Qk»  mhkh  Beens  thchimrflr  id  £arm 
ajgwat  part  ^f  that  ifwtichAiadf  nwuntaias^^ 
Aodte.  In  Chili  tatire :  mquntAias  anejcemi- 
fi^sed  ^  brown  Of  i>lacjk  clay  itook.   ; 

.TBm0  wbakamse  Ire^uendy  Menrs^n  coal  anfl 
other  fliiMs,  wliere  it  nacpifi»  a^mut  awiotgr  af 
prtniioial  tMttieti,  acriroiidhig  todbcibnicy  af^ha 
raiDerB.  In  coal-SMMs  %  is  ccmn^nnlgr.a  ihalfe^ 
aad  ^teaaates  with  ^ads  lof  sandrstom^  iwjiiali 
iboAD  snofa  ciiiciaantaBi:;e3in9C»iYQBiaaci6d 
n<iaaatffiairf*> 

<!higr  Mdc»ifiwim.fiaxoflD)r. 

Tiia«maf .  from  ihe  jAAdes. 

lEhbMtM,  £rai^  £endMdiuUC 

•  «  •  '  ■  '  > 

*  What  is  called  the  cky-bed  of  the  Leadhil)|«  in  Sq9lh«li|» 
rarits  from  the  softness  of  tou|^  cUy^  to  tbe:bjiniae9  of .  striking 
Kre  wilh  steel ;  in  tlielan^uage  of  miners*  Jrom  melt  and  wedge  to 
IkUmg :  and  this  too  at  a  depth  from  forty  to^fifty  (athoms. 

ffetrtjegmriiagd/IiiiiiikiMre,  •  is^a^kad^mine  in  day  slate :  the 
metal  being  in  a  vein  of  sulphate  of  baiytes*  fiTe  feet  wide.    G.'L. 
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Saussure,  ^  1944,  desrcribes  a  kind  of  clay  itode 
*foand  among  the  pebbles  of  the  two  nvers  called 
Eminey  in  Swisserland.    This  subfitance  having 
hitherto  little  engaged  the  attention  of  niineral- 
ogists  or  geologists,  all  the  acitounts  are  very 
imperfect. 
pmBiam        Pdrcelain  61a}r , sometimes  constitutes  rocks; 
but  it  is  menely  a  decomposed  felspar,  which 
may  be  found  in  the  Domain  rentitled  Decom* 
posed  Rocks.  *  Potters' clay  seems  only  to  occur 
4n  separate  strata ;  when  of  a  greyish  white,  it 
is  called  pipe-ckiy.    The  clay  of  which  the 
£un6u8  Egjrptiatt  titses  have  been  formed  for 
many  thousand  yeans,  is,  acconfing  to  Rotiere, 
of  ^  marly  nature,  and  is  found  near  Coptostn 
t;he  Thebaid.    It  approaehies  to  the  fawn  co* 
Ibiir,  and  ii  of  a  piorous  and  light  consistence. 
Borons  vases  which,  by  eva|>oration,   impart 
great  coolness  to  water,  are  also  made  in  Spanish 
America,  where  the  ladies  ai^e^evdn  fond  of  eat- 
ing the  fragments*.    Molihii, in  his  interesting 
account  of  Chili,  has  described  several  valuable 
clays,  of  which  there  is  one  which  long  retains  a 
tfweet  smell. 
The  Lemnian,  Armenian,  and  other  boles, 

•  Di  Co8t»«  p.  sol  My*  H  is  a  bole  iisefal»ui  •ouUtiii»'afid  ii< 
dentiitice. 
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formerly  celebrated  a3  absorbents,  and  wh^h 
are  now  supplanted  by  magnesia,  are  merely 
fine  clays,  which  contain  a  small  portion  of 
magnesiaq  earth.  Hence  they  some^vhat  ap- 
proach in  their  nature  to  the  fullers'  earth  of 
Berkshire,  and  Ryegate  in  Surry*. 

The  earth  called  almagra,  which  is  used  to 
impart  a  red  colour,  and  an  unctuous  feel,  to 
Spanisb  snuff,  is  found  at  Almazaran,  near  Car- 
thagena,  in'Spain,  and  seems  a  fine  ferruginous 
clay,  perhaps  with  a  mixture  of  magnesia. 


MODE  IV.    WACKEN. 

Texture,  sometimes  compact,  sometimes  vesi-    Ctanctcn* 
cular.    When  the  vesicles  are  filled  with  para* 
sitic  stones,  it  is  called  amygdalites  but  as  the 
base  of  the  latter  is  more  frequently  a  trap  or 
basaltin,  it  has  been  classed  after  that  substance. 

Hardness,  marmoric,  sometimes  gypsic.  Frac- 
ture, commonly  even,  sometimes  approaching 
the  flat  conchoidal.  Fragments,  amorphous, 
rather  blunt. 

Weight,  granitose. 

*  Bogaum  has  put  Hampshire,  in  which  he  b  followed  hy  all 
thefoieigQiiuDeialogists;  but  there  b  no  fallen*  earth  in  Hamp- 
»hire. 
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coarser  sort  at  Ryegate,  which  contaiDS  crystals 
of  barytes,  is  of  a  reddish  brown,  and  is  not  used 
in  commerce. 

The  analysis  by  Bergman  bears  that  the 
fullcfrs*  earth  comes  from  Hampshire,  a  mistake 
followed  by  a  hundred  mineralogic  writers;  and 
it  was  probably  from  Reading,  in  Berkshire,  for 
in  the  vicinity  of  that  town  there  are  remarkable 
qu&rries,  which  lie  tinder  beds  of  sea  sand, 
mingled  with  numerous  shells  of  oysters.  It  is 
'also  found  near  Woburn,  in  Bedfordshire,  and 
ByegBte,  in  Surry. 

Da  Costa  informs  us,  that  fullers'  earth  is  dug 
at  Wavendon,  near  Woburn,  in  Bedfordshire. 
For  about  six  yards  there  are  layers  of  reddish 
sand,  then  a  thin  stratum  of  sand-stone,  then 
sand  again  for  seven  or  eight  yards;  after  which 
fullers'  earth  appears  for  about  eight  f^t,  fol- 
lowed by  sand-stone  and  sand.  At  Ryegate 
^  and  Nutfield,  in  Surry,  the  strata  are  similar; 
but  at  Detling,  near  Maidstone,  in  Kent,  it  un- 
derlies a  sandy  loam,  mixed  with  a  great  variety 
of  shells.  It  is  prevented  from  being  exported 
by  a  special  act  of  parliament*. 
•  Near  Reading  03rster-shells  are  found  at  the 
bottom  of  a  high  hill,  a  hundred  feet  below  the 

^  Nal.  Hist.  o£  FoMiU,  )767»  4tou  p.  eg. 
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surface.  They  lie  on  chalk,  covered  with  sea 
sand,  which  still  retains  its  brackish  flavour. 
Above  that  is  fullers*  ^arth,  nearly  eleven  feet  in 
depth,  and  then  chalk,  and  different  kinds  of 
clay ;  then  a  common  sort  of  sand :  and  so  on 
to  the  surface,  which  is  gravel. 

It  does  not  effervesce  with  acids,  nor  is  itdif- 
fusible  in  water,  in  which  it  does  not  froth  like 
soap,  as  some  have  asserted.  It  is  used  in  what 
is  called  the  fulling  of  broad  cloth^  an  operation 
which  consists  in  extracting  the  grease. 

Abroad,  it  has  been  found  in  Saxony,  Alsace, 
and  Sweden,  always  forming  beds  of  more  or 
less  thickness.  In  England  it  commonly  ap^ 
pears  between  beds  of  sand^^stone. 

The  earth  brought  from  Cimolus,  which  ts 
described  by  Pliny  as  used  in  medicine  and  in 
bleaching,  has  again  been  discovered,  by  Mr. 
Hawkins.  It  is  mingled  with  small  particles  of 
quartz ;  but  this  circumstance  does  not  prove  it 
to  be  a  decomposed  granite,  as  an  accidental 
mixture  of  silex  6ccurs  in  many  substances. 

Fullers'  earth,  from  Reading,  in  Berkshire. 

The  same,  with  incumbent  sea  sand  and 
oyster-shells. 

The  same,  from  Ryegate,  in  Surry. 

The  same,  of  a  coarser  kind  and  darker  co- 
lour, with  imbedded  crystals  of  yellow  bary  tes* 
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Mr.  Sowerby  has  a  large  regular  crystal  of  thii 
kind^  equal  in  beauty  to  a  topaz. 

Smectite,  fr<»n  Cimolusy  one  of  the  ifi^ai^ds  of 
the  Grecian  archipelago. 


MODE  VI.    ICONITE. 

This  substance  is'  only  known  by  the  little 
images  brought  from  China,  whence  the  name 
is  imposed.  From  its  unctuous  appearance  it 
was  long  imagined  to  belong  to  the  M agnesian 
Domain,  till  Klaproth's  analysis  ^gned  it  te 
the  Argillaceous.  It  contains^  silex,  62;  argil* 
24;  lime,  1;  water>  10;  a  combination  which 
nearly  corresponds  with, the  smectite  of  Cimo- 
lus.  The  abundance  of  water  seems,  in  this  and 
jrome*  oi^er  substances,  to  impart  an  unctuous 
appearance;  but  the  refinements  ia  modera 
chemistry  may  perhaps  discover  something  pa^ 
ticttlar  in  the  composition  of  this  water*. 

The  Qennans  denominated  this   substance 

BiUkteiii.    bildstein,  that  is,  image-ston^,  which  Klaproth 

has  translated  agalmatolite^  while  he  might  bare 

used  the  far  shorter  term  here  adopted*    It  must 

*  T^e  analysis  afipraachet  that  of  chaloedooyy  which  hai  abo  ai 
unctuous  appearance^  perhaps  from  the  admixture  of  a^. 
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also  be  premised,  that  sometimes  the  red  or 
flesh-coloured  stone,  mo^e  rarely  used  for  the 
same  purposes  by  the  Chinese,  really  belongs  to 
the  magnesian  kind. 

KlapFoth  mentions  two  kinds  of  iconite,  the 
transparent  and  the  opake;  the  former  unex- 
pectedly presenting  a  third  more  argil,  and  only 
half  the  water  of  the  latter. 

STRUCTURB  I.     TRANSPARENT. 

XIaproth  describes  this  sort  as  being  of  an  olive 
or  asparagus  green,  ver^ng  through  various  tints 
to  a  greenish  blue.  The  interior  aspect  is  very 
glittering,  and  of  a  greasy  lustre;  the  fracture 
scaly. 

STRUCrURB    II.      OPAKR. 

This,  according  to  Klaproth,  is  reddish  white, 
fleah  red,  and  with  variously-coloured  veins ;  the 
fracture  is. less  distinctly  scaly; 'the  lustre  dull, 
opake,  but  somewhat  translucent  on  the  edges. 

Werner  h&s  rightly  added  to  the  colours  of  the 
bildstein  the  greenish  grey,  of  different  degrees 
of  intensity,  the  yellowish  passing  into  yellowish 
grey  mingled  with  green,  and  into  pale  yellowish 
brown.  The  greyish  white  seems  to  be  one  of 
the  most  common  tints  of  this  substance* 
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Du  Halde,  in  his  description  of  China,  men- 
tions that  the  district  of  Tay-tong-f&^  belonging 
YiHhe.  to  Shan-si,  furnishes  the  most  beautiful  Yu^slte, 
which  that  author,  in  the  confused  mineralogy  of 
the  time,  calls  a  kind  of  white  jasper.  He  adds, 
that  it  resembles  agate,  is  transparent,  and  some- 
times appears  spotted. 

Goez,  who  travelled  to  Tibet  in  1602,  in  de- 
scribing Yarkand,  the  capital  of  the  kingdom  of 
Kasgar,  in  Little  Bucharia,  mentions,^  that  a  com- 
modity, particularly  acceptable  in  China,  was  a 
kind  of  marble  or  jasper,  found  in  Kasgar*. 
*^  The  king  of  Katay  buys  it  at  a  great  price ;  and 
what  he  leaves,  the  merchants  sell  to  others  at 
exceeding  great  rates.  Of  it  they  make  vessels, 
ornaments  for  garments,  and  girdles,  with  other 
toys,  wheraon  they  engrave  leaves,  flowers,  and 
Qther  figures.  The  Chinese  call  it  Tushef.  There 
are  two  kinds;  one  more  precious,  like  thick 
flints,  which  are  found  by  diving  in  the  river 
Kotan,  not  far  from  the  City  Royal:  the  other 
meaner  sort  is  digged  out  of  quarries,  and  sawed 
into  slabs  above  two  ells  in  breadth.  The  hill 
where  they  are  dug,   called   Konsanghi  Kasho, 

•  Green's  Voyages*  iv.  646. 

f  In  the  original  Ttute,  a  mistake,  no  doubt,  for  Yu-she,  the 
word  used  by  Du  Halde.  There  seems  great  reason  to  infer,  that 
the  poeuia  murhina  of  the  ancients  were  of  this  substanoB. 
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or  the  stony  mountain,  is  twenty  stages  from  the 
same  city.  This  marble  is  so  hard,  that  they 
must  soften  it  with  fire  to  get  it  out  of  the  quarry. 
The  king  fisurms  it  every  year  to  some  merchant, 
who  carries  provisions  for  the  workmen  for  that 
space  of  time." 

This  precious  substance,  if  we  judge  from  its 
hardness,  cannot  be  the  present  article;  but  b 
probably  that  beautiful  jad  (though  perhaps  fu- 
ture discoveries  may  impose  a  different  name), 
which  is  brought  from  Tibet  end  China  in  the 
form  of  small  basins,  sword-handles,  &c.  It  some- 
what resembles  chalcedony,  but  is  far  more  pond- 
erous. The  chemical  analysis  and  proper  classi- 
fication of  this  singular  substance  remain  among 
the  desiderata  of  mineralogy,  thou^  specimens  be  ^ 

not  unconunon  in  various  great  collections. 


MODE  VIL    ARGILLACEOUS  INTRITE. 

The  argillaceous  intrites  and  glutenites  are  of 
prodigious  ^^tent  and  importance.  The  chief 
intrite^  commonly  called  clay  porphyry,  as  con- 
sisting of  crystals  of  felspar  in  a  base  of  clay,  is 
sometimes  a  principal  material  in  vast  chains  of 
mountains.    The  argillaceous  glutenites,  called 
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rally  diffused  of  this  kind,  may  ratlier  pretend  to 
the  latter  denomination,  as  where  the  pebbles 
are  large,  they  are  commonly  interspersed  at 
considerable  distances. 


STRUCTTTRB  U      LARGB-GRArNXD  ARGILLACEOUS  GLC- 
TBNITK. 

luairectB.  The  most  remarkable  rock  of  this  kind  is  that 
described  by  Saussure,  who  discovei'ed  it  unex- 
pectedly in  a  vertical  situation,   in  the  Alps  of 

Vaionme.  Valorsine.  In  1776,  and  afterwards  in  1784s  he 
visited  the  mountain  of  Balme,  which  gives  source 
to  the  river  Arve,  and  made  the  following  curious 
observations,  which  chiefly  contributed  to  lead  to 
his  system  of  refoulements  or  subversions,  an  idea 
which  unhappily  he  does  not  explain  at  full  length, 
but  implying  that  the  rocks  now  found  vertical 
were  formed  in  a  horizontal  position,  and  were 
afterwards  elevated  by  some  cause  operating  in  a 
contrary  direction  from  beneath  or  above*. 

^'  The  base  of  this  mountain  is  a  genuine  grey 
granite,  with  grains  of  a  middling  size,  and  of  a 
structure  nothing  remarkable.  But  above  these 
granites  are  found  schistose  rocks  of  quartz,  mica, 
and  felspar ;  an  intermediate  kind  of  rock  between 

•  Tlic  French  of  the  Swiss  writcn  in  general  is  impuFC,  and 
aometimes  requires  a  particular  dictionary^  as  they  thxnl  in  Svriss  or 
Geanan. 
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teined  gfanite  and  common  mica  slate.  Their 
beds  run  from  north  to  south,  as  does  the  valley 
of  Valorsine,  and  form  an  angle  of  60  degrees 
with  the  horizon,  leaning  to  the  west,  against  ihe 
valley.  Tb^e  rocks  are  continued  in  the  same 
situation  for  mOre  than  half  an  hour's  walk ;  they 
are  lost  sight  of  under  the  verdure  which  covers  a 
small  plain,  situated  in  the  midst  of  woods,  and 
which  is  called  le  plan  des  Ceblancs. 

"  From  thence,  ascending  obliquely  on  the  south 
side,  great  blocks  of  grey  schistus,  or  of  a  violet 
red,  are  found,  sometimes  even  of  a  decided  violet 
colour,  which  contain  a  great  quantity  of  foreign 
pebbles,  some  angular,  others  rounded,  and  of 
different  sizes,  from  a  grain  of  sand  to  the  size  of 
the  head.  I  was  desirous  of  seeing  these  pud* 
dii^-stones  in  their  native  place.  I  went  straight 
up,  to  get  to  it;  but  there,  how  was  I  surprised 
to  find  their  beds  vertical ! 

"  This  surprise  will  easily  be  conceived,  when 
it  is  considered  that  it  is  impossible  that  these 
pudding-stones  could  have  been  formed  in  this 
position. 

"  That  particles  of  the  greatest  tenuity,  sus- 
pended in  a  liquid,  may  be  agglutinated  among 
themselves,  and  form  vertical  beds,  is  what  we 
easily  conceive,  and  of  which  we  have  proof  in         r 
the  instances  of  alabaster,   agates^  and  even  in 


£85  DOMAIN   ill«     AH&ILLACBOt;ft« 

Artificial  crystallisations :  but  that  a  ready-formed 
stone,  as  large  as  the  head^  should  stop  in  the 
middle  of  a  vertical  wall/  and  have  waited  there, 
till  small  particles  of  st6ne  should  come  and  sur- 
round it,  cement  it^  htid  fix  it  iti  that  place,  is  a 
supposition  at  once  absurd  and  impossible.  It 
must  then  be  considered  as  a  thing  demonstrflted, 
that  these  pudding-stones  have  been  form^  in  a 
horizontal  position,  or  ne^Iy  so,  and  elevlEtted 
after  their  induration.  What  is  the  cause  tiiat 
has  elevated  them  ?  It  is  what,  as  yet,  we  are 
ignorant  of;  but  it  is  already  one  step,  and  that 
an  important  one,  to  have  found,  among  the  pro- 
digious  quantity  of  vertical  beds  which  arc  met 
with  in  our  Alps,  some,  which  we  are  very  cer- 
tain have  been  formed  in  a  horizontal  position. 

"  Even  the  nature  of  the  substance  which  en- 
velopes the  pebbles  of  these  pudding-stoned,  ren- 
ders this  fact  more  curious,  and  more  decisive. 
For  if  it  was  a  misshaped  and  coarse  paste,  it 
might  be  thought  that  these  pebbles,  and  the  paste 
which  ceme.nts  them,  were  thrown  pell-mell  intfl 
some  vertical  crevices,  where  the  liquid  part  hard- 
ened by  drying,  But  on  the  contrary,  the  tissue 
of  this  paste  is  of  admirable  regularity  and  fine- 
ness ;  it  is  a  schistus,  whose  elementary  lamin* 
are  extremely  thin,  mixed  with  mica,  and  perfectly 
parallel  to  the  planes  which  divide  the  beds  (rf*^ 
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Stone.     Those  beds  themselves  are  very  regukri 

well  connected,  and  of  different  thickness,  from 

iMdf  an  inch  to  several  feet.    Those  which  are  thin 

contain  few,  and  sometimes  no  foreign  pebbfes; 

and  some  alternations  are  observed  of  thin  beds 

without  pebbles,  and  thick  ones  which  contain 

them.    The  colour  of  the  base  of  this  schistud 

varies  considerably;   it  is  grey,   greenish,   most 

oAea  violet,    or    reddish;  some  is  also  found 

ttu^bled  with  these  different  colours.    These  beds 

afe  ia  a  direction  from  north  to  south,  exactly  like 

ttose  of  granitoid  rocks,  which  are  under  them ; 

bat  the  inclination  of  the  schistus  in  much  greater, 

its  beds  are  often  nearly  vertical ;  and  when  they 

ate  not,  they  rise  some  degrees  on  the  same  side  as 

the  recks  I  have  just  mentioned,  that  is,  towards 

the  west 

"  The  pebbles  buried  in  this  schistus  are,  as  I 
trnve  said,  of  different  sizes,  from  a  grain  of  sand 
to  six  or  seven  inches  diameter ;  they  all  belong 
to  that  class  of  rocks  which  I  call  primitive ;  yet 
I  have  not  observed  massive  granite ;  only  laminar 
granite,  laminar  rocks,  blended  with  quartz  and 
mica;  even  fragments  of  pure  quartz,  but  posi- 
tively no  schistus  purely  argillaceous,  nor  any 
Kme^stone ;  nothing  which  effervesces  with  aqua- 
fortis, and  even  the  paste  which  contains  these 
•loaes  do€s  not.     Their  form  differs;  some  are 
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roundedi  and  have  evidently  lost  their  angleB  fay 
firiction ;  others  have  all  their  angles  sharp;  some 
even  have  that  rhomboidal  form  that  those  kind  oi 
rocks  so  often  affect  In  those  parts  of  the  rock 
where  these  pebbles  are  imbedded  in  ^reat  quan* 
titles,  the  elements  of  the  schistus  have  not  bad 
room  to  arrange  themselves,  and  form  parallel 
laminffi ;  but  every  where,  where  the  stones  leave 
between  them  sensible  intervals,  the  laminas  re- 
appear, and  are  constantly  parallel,  both  with  (me 
another  and  with  the  planes  which  divide  the  beds. 

'^  The  mass  of  these  schistose  pudding-stones 
OHistitutes  a  thickness  of  near  100  fathoms  in  the 
mountain,  reckoning  from  east  to  west  across  the 
beds ;  and  I  traced  it  in  the  direction  of  its  length, 
for  more  than  a  league :  it  cannot  be  traced  far- 
ther, because  the  beds  hide  themselves,  and  are 
buried  under  the  earth. 

*^^  Above  these  pudding-stones,  to  the  south, 
slate  is  found,  of  which  the  beds  are  rather  less 
inclined,  and  the  direction  a  little  different ;  they 
tend  some  degrees  more  to  the  east,  like  those  of 
Col  de  Balme,  but  they  lean  to  the  same  side,  as 
those  among  the  beds  of  pudding-stones,  which 
are  not  quite  vertical :  they  lie  towards  the  west 

'^  In  continuing  to  ascend,  thin  beds  of  sand* 
stone  are  found  above  the  slates,  which  have  the 
same  situation  and  inclination  with  these  last 
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On  these  sand^stcmes  are  odier  slates;  then  tbii 
layers  of  bluish  calcareous  mcksy  mixed  witl) 
mica;  then  the  same  stone  with  very  litde  mica; 
and  then  again  the  s^me  in  thicker  beds  withcnit 
any  mixture  of  mica. 

^' Then  the  same  succession  recommences:  first 
sand-stone,  mixed  with  mica  and  quartz ;  on  these 
lime>6tones,  in  thin  layers,  mixed  with  mica  and 
quartz;  then  the  same,  in  thin  layers,  almosjt 
without  any  mica;  and  lastly  the  same,  in  thicker 
layers,  entirely  exempt  from  mica. 

'^  Here  the  vegetable  .earth  almost  entirely  cor 
vers  the  summits  of  the  layers ;  only  here  and 
there,  two  or  three  feet  above  the  grass-plats, 
eminences  of  calcareous  layers,  nearly  vertical^ 
are  perceived.  These  eminences,  arrange  in  pa* 
:nd]el  Imes,  as  if  they  had  been  so  placed  by  art, 
afford  an  appearance  altogether  singular. 

*^  From  thence  to  the  highest  limit  of  Col  de 
Balme,  you  walk  entirely  on  summits  of  slate^ 
nearly  vertical,  which  sometimes  d^enerate  into 
laminar  sand-stone,  mixed  with  mica;  and  such 
is  the  nature  of  the  peak,  on  wl^h  is  placed  th<Q 
bigh  stone ;  bearing  on  one  side  the  arms  of  Sa- 
voy, and  on  the  other  those  of  Valais,  with  the 
date  of  1738.  These  latter  layers  turn  more  dir 
rectly  from  north  to  souUi,  and  approach  nearer 
to  the  vertical'  position,  than  the  slates,  which  are 
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tb&vetbiepi)di&i^-iton68$  but  thdr  ncUntioii  ii 
blwtyi  Mf^firdi  the  v^&iH. 

''  Thb  ^diAp&  tmm  ^  liiis  momtain)  elevntoi 
1 181  fiEiHiottis  ttbov^  the  Met)  has  tbtn  betn  ttiied 
by  the  same  revolution,  that  n^  tiiis  n370taiti(Mi 
tiM  gin^  a  t^eriiic^l  potitim  io  the  ifhole  ntos&  of 
tiiiM  b^  originally  Ibraied  an  a  faoriMMd  one. 
iFdt  idi  the«e  l*y«rs  halving  very  tiearly  the  sum 
^PMilfen  «iB  thbse  {Aidding^teneB)  they  beiAg  im^ 
bedd[«d  ki  the  ftiidflftidf  the  moantaiti,  «ttd  teving 
undoubtedly  und^gofie  thh  chafige,  it  Ift  ittk^>- 
^le  not  to  belteve  that  the  i^Oditioti  of  idl  the 
ifMts  of  the  taibimtaih  hte  origindly  beeki  ike 
flatode,  aYid  that  this  posltien  hl»  e^f^t^ebcod  the 
Mtae  'Change  by  tftvb  Mtnt  <A\xm!*'^ 

Such  h  the  ac^unt  giveA  by  this  p^»^lmn» 
of  ^  tt^i»t  i^Markable  «^^lkceou»  g^toi^ 
which  had  yet  beeti  dfoeotered ;  and  it  id  v«tby 
observ^deD)  thait  this  ittttMce)  attioeg  mtoy 
oAers,  ehovt^  the  emif  of  the  dlvt»ioiH  pre^pe^ 
by  feotne^  of  brtdas  li^id  pudding-stMies ;  for  here 
both  tagular  fl^agmetitd  find  roimd  pebbles  are 
fednd  in  the  Mtti^  tiMtss.  ' 

ttlttiosft  the  whole  of  the  Ofic&eys,  eonsist  of  an 
atgflteeeotti  dahd*-«(di%,  >»rith  ihterspet^ed  ttte^ 

^  SUils.¥0l.fii.ld8.S«to. 
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ofbrida,  eonusdiigof  gruuteandotiier  pri^^ 
rocks.    Bat  this  bricia  seems  to  be  united  l^  &: 
dicwips  ceBQCDt:  if  the  fragments  be  sometimes 
joined  by  tbe  argiUaoeoiia  send^^st^^ne^  it  may  be 
cfcMed  under  this  division. 

lliesubttattee  called  gmuwack  by  the  Germans.  OimwMk. 
sooelimes  oentains  large  fra^nents  of  clay  slate^ 
and  large  pebbles  of  quartz ;  but  as  its  grain  m 
gBBent  is  rather  that  of  a  sandstone,  it  will  be 
considered  under  the  next  structure.  The  Ger- 
nnn  name  is  not  only  barbarous  in  itself,  Imt  im- 
plies grey  wachen;  while  wackep  is  a rodk  essen- 
tially  different  Mr.  Kirwan  says  that  it  is  the 
grht^rby  or  grey  sand-stone,  ef  the  French,  a 
name  very  applicable ;  and  it  seems  also  to  be  the 
grwm  of  some  French  topographers.  The  latter 
appeUatlon  might  be  adopted  as  at  once  express* 
We  and  sonorous ;  but  as  othw  important  roeks 
have  received  appellations  from  the  illustriom 
foundeis  of  mineralogy,  the  term  Bergmanit?  niay 
pertuips  be  preferable. 

mtircTiTBB  II.    sMALLoGaAiNap  AaeiLLACBoijs  auu 

TBNITB. 

Hie  most  celebrated  roek  of  this  denomination  «0!^^!»:^ 
lis  the  Grison,  or  B^gmanite,  just  mentioned, 
being  composed  of  grains  of  sand,  various  in  size^ 
Bomettmes  even  kmids  of  quartz;  which,  with 

u2 
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occasional  bits  of  hardclay  slate,  and  sometiines 
of  schistose  keialite,  are  imbedded  kan  argOla- 
ceous  oamenty  of  the  nature  of  common  gr^  day 
slate.  When  the  particles  are  very  fine,  ifc.as- 
sumes  the  slaty  structuie,  and  forms  the  gnauirack 
siate  of  the  Germaos.  It  is  the  chief  of  Weraer's 
tiaasitive  rocib,  nearly  af^roaching  to  the  priiai- 
thre ;  while  at  the  same  time  it  sometiaies  con- 
tains shells,  and  other  petriftuctUms  of  the  se- 
ccmdary. 

This  important  rock  was  form^ly  ccmsideied 
as  bemg  almost  peculiar  to  the  Harte,  where  it 
contains  the  richest  nunes ;  but  as  the  soeop^  has 
advanced,  it  has  been  observed  m  many  other 
coiontries.  The  slaty  grison,  or  Bergmanite,  has 
been  confounded  with  a  clay  slate;  and  we  are 
obliged  to  Mr.. Jameson  for  the  following  dis^ 
tanctions :  L  It  is  commoidy  of  a  bluish,  Bab,  or 
smoke  gi^y,  and  rarely  presents,  the  greenish  or 
light  yellowish  grey  ocioTxr  of  primitive  clay  slate. 
S.  Its  lustre  is  sometimes  glimmering  from  specks 
of  mica,  but  it  never  shows  the  silky  lustre  of  day 
slate.  S.  It  never  presents  siderite  nor  garnets. 
4.  It  alternates  with  massive  grauwack.  But  is 
not  the  chief  distinction  its  aspect  of  a  sand-^tone, 
which  has  led  to  the  trivial  French  name  oigris* 
griSy  and  the  English  rubble^stone^  which  may 
jiaply  that  it  was  fonned  of  nibbed  fragoienta,  or 
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of  tiie  rubbish  of  other  roeks?  The  fracture  id 
also  diflerent;  and  three  specimens  of  various 
fineness,  which  I  recetved  from  Daubuisson  at 
FttiSy  could  never  be  confounded  with  clay  slate.' 

''  This  rock  is  uncommonly  productive  of  me* 
tals,  not  only  in  beds  but  also  in  veins,  which 
latter  are  frequently  of  great  magnitude.  Hius 
almost  the  whole  of  the  mines  in  the  Hartz  are 
situated  in  greywack.  These  mines  afford  prin- 
cipally ai^entiferous  lead-glance,  which  is  usually 
aconnpanied  with  blend,  fisihl  ore,  black  silver 
ore,  and  copper  pyrites.  A  more  particular  ex- 
aminatbn  discloses  several  distinct  venigamus 
fmmations  that  traverse  the  mountains  of  the 
Hartz.  Hie  greywack  of  the  Saxon  Er^birge, 
of  the  Rhine  at  Rheinbreidenbach,  Andemach, 
&c.,  of  Leogang  in  Salzburg,  is  rich  in  ores,  par- 
ticulariy  those  of  lead  and  copper.  At  Voros- 
patek  and  Facebay,  in  Transylvania,  tiie  greywack 
is  traversed  by  numerous  small  veins  of  gold. 

^  The:  whole  of  the  important  lead-glance  form- 
atbn  of  lieadhilla  and  Wanlockbead  is  situated  in 
greywack. 

«<  It  was  for  a  long  time  supposed  that  this  rock 
was  peculiar  to  the  Hartz,  where  it  occurs  in  great 
quantity :  later  investigations  however  have  shown, 
that  it  is  widely  and  abundantly  distributed.  Be- 
the  Hartz,  it  occurs  also  m  the  Electorate 
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of  Saxooy,  on  the  Rfatne,  as  at  EhrenbreitetriB 
and  Oppenheimy  Boheiniay  Silesia,  Moravia,  Sab* 
|>urg,  Switserland,  Pyrenees,  Transylvania,  Tv^ 
cany,  France  and  Portugal;  nearly  all  the  moun- 
tains in  Scfyttand,  that  lie  to  the  north  of  the  Frith 
of  Forth,  are  principally  composed  of  this  rock: 
and  many,  if  not  the  whole,  of  the  raoontains  in 
Cumberland  appear  to  be  c^  the  same  nature*"* 
Argiihceoni       Another  remarkable  r6ck,  bdoniring  to  this  di< 
vision,  is  the  argillaceous  sand^stone,  which  oom« 
poses  the  Orkneys,  and  part  of  the  north  cf  Scot* 
'    land.    It  is  commonly  of  a  brown  cdour,  and 
more  or  less  indurated  by  iron,  whence  it  some* 
times  decomposes  in  fkntastic  forms.    The  south- 
eastern part  of  the  Mainland  of  Shetland  also  con- 
sists of  this  sand-stone,  which  has  unexpectedly 
bera  found  to  be  metalliferous*    A  Coppermine 
w^  opened  near  Sandlodg^,  the  upper  rock  being 
sand-stone,  while,  at  the  depth  of  150  feet^  was 
found  a  rocls  of  keralite,  traversed  by  many  v^ 
of  brown  quartz.    The  copper  was  imbedded  in 
an  iron  ore,  in  veins  between  the  sand^stone  and 
the  keralite.     ^^  The  iron  ores  here  found  are, 
I.  Dark-brown,  fibrous,  and  mamellated  henm- 
tites.    2.  Columnar  bog-iron  ore.    3.  Micaceous 

•  Jameson,  Geognosy  151.  In  his  Dumfries,  p.  g2,  he  sayi 
the  eraigs  near  that  town^  consist  of  fragments  oTsyeniie  and  gran- 
tvaek,  the  bricia  bcingcementcd  by  ierro^nouB  day. 
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x^n  m.    4.  Inm  oefara^  of  a  brown  colour.    5, 
Stebicthie  von  ore^  colour  dirk  brown.    6.  £itrthy 
naftler)  tmicb  charged  with  iron,  aeemin^y  ariaiDg 
firom  tbe.  (U^is  of  other  ores.    The  copper  ore^ 
axe^  U  Friable  ,and  amorphous  carbonate  of  cop- 
per,, colour  xidi  green.    2.  Beautiful  carbonate  of 
aa  emerald  greeoy  crystalliaod  in  capillary  fibred 
aif  a  ^ikf  Instre^  dive]lg^lg  In  radii  from  a  ceatni 
tins  spedea  is  fbund  imbedded  in  iron  ore.    3« 
Sid^^buret  of  copper^  disseminated  throo{^  felspar 
)a  soQie  places,  and  in  others,  in  great  masses,  in 
no  oib.    The  ri«di  carbonates  were  fbund  near 
tka  bokMni  iif  tibe  nme.'** 

I)^.sasd''Stoite  also  ofina  iG>ccurs  in  a  8dnstos9 
im,  wbanit  b  called  nnd-stoiiB  flag. 
;.39ie  Wenienafis  have  confounded  the  sandt 
ffepaa^  as  th^  havfe  the  porphyries,  while  they 
4Hq^  40  be  flvrefiiUy  distinguished  aoomiing  to 
the  nature  of  the  cement  ThQ  whet^stooes  and  Whet-sume, 
filtering-stones  are  often  argpUaMous  glutedtes, 
ta  13(1)10  important  diviamn  Cos  of  Wallerius,  I^in- 
B9Wf  9nd  other  wnters  in  Latin.  Some  wheb> 
stones  are  curiously  spotted,  commonly  with  dark 
ipfocka^on  a  li^t  ground f*    According  to  Wal- 

•  Br.  TnXf%  Mioenlogy  of  Shetland,  in  Neil*s  Tour,  p.  17Q« 
t  Da  Gotta,  ISO,  &e.  montkmi  the  wheUiUmeofDeibyahire 

il  «t  ft  lax.  tc3Btiiie,  caaiiy  pervaded  by  water,  at  mott  dayt  aie. 

The  snnd-ttoneof  GaftiheadjDadwij  abo  pottettgt  thU  quali^ 


S95  fiowAiNfti*   utoniAcadmu 

lerius,  the  filtering-stoiie  from  the  Gaaiury  Iflhnit^ 
and  New  Spain,  consists  of  an^ilar  pcGrticks  of 
fjuartz,  united  without  any  cement ;  but  the  pure 
riliceous  sand^stonesea^s  die  most  unoomoKBu 

Gmelin,  in  tibe  last  edition  of  linnsus,  ba^ 
iifcluded  Cos  among  the  Lafiies  drenarii,  wbidi 
he  lightiiy.  arranges  in  three  divisions^  willi  a  sili- 
ceousy  calcareous,  and  ar^llaoeous  ceii»it.  Of 
the  latter  he  particularises  that  of  Fahlun,  in  Swe- 
den, where  it  forms  the  bottom  of  the  coppex-- 
mine;  and  that  found  in  numy  countries,  where  it 
is  used  for  slates.  The  sand-stoine  ofDerbyBttre 
is  chiefly  argillaceous,  as  is  prcd)aUy  theflagH^taoe 
of  Okfordslure.  To  this  class  abo  generally  be- 
longs the  sand-stone  focmd  m  ooal-minesi  wVdi 
sometimes  bears  vegetable  impreanons;  Seine 
sand-stones  present  liters  of  nuriegated  cqloori; 
the  cement  bdng  probably  argtUaceoasi  tiactqied 
with  iron  in  various  proportions* 
<    Saussure  mentions  the  ftillowiqg  r 

Argillaceous  sand-*stone,  in  vertical  beds,  or 
aorreots,  winch  he  says  cannot  be  the  efect  of  a 

.  *  Mr.  Jamcion  a^  (Domf.  l6)S)  tk«t  Ae  difi»  of  Haw4Ma^ 
den  axe  of  red  sand-stone :  argillaceous  or  sideioos  ?  The  nme 
question  may  be  applied  to  the  chain  of  moontaias  bd4«d  o^r  |et» 
tlements  in  Notasia,  or  New  Holland^  which  h^ve  been  bt^id  ifo^ 
passable.  Voy.  de  Peron^  I^m  1806,  i.  393.  FroQ  the  sea  to  t!hi^ 
diaui  the  radical  rock  is  siliceous  sand-stone. 
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simple  subsidenoey  but  implies  a  ^^  rrfaulement  en 
stnif  contraire,  which  has  broken  and  raised  beds 
origpnally  horizontaL"    §  1 166. 

A  fine  argillaceous  sand-stone,  speckled  with 
mica.    §1442.       ' 

The  beautiful  p£frre  de  Moraoie  seems  of  tl^s 
kind:  it  is  white,  with  purple  Imes*. 

*;.6aUitzen,  Recueil  des  Noms  dei  Mineraox,  Brunswick  180U 
4lXN  Bom  mentions  a  sand-stone  of  Siberia,  containing  nodules  of 
mall^te.  In  Thuringia  a  sand-stone  b  found  which  is  worked  as 
an  OR  of  copper;  and  it  also  contains  silver,  cobalt,  and  lead, 
BroogD.  ii.  924. 


DOMAIN  IV. 
TALCOUS. 


BIAGNESU. 

This  earth  seems  first  to  have  been  dis- 
covered, or  at  least  sold  as  a  remedy,  by 
an  ecclesiastic  at  Rome  about  the  begin- 
ning of  the  eighteenth  century.  Under 
the  name  of  magnesia  alha^  it  was  proposed 
as  a  universal  medicine,  while  it  could  do 
little  more  than  supply  the  place  of  the 


Lemnian  earth,  and  other  boles.  As  Tbcb- 
phrastus,  however,  in  describing  the  stone 
called  magfutesy  says  it  may  be  turned  on 
a  lathe,  and  has  a  silvery  appearance,  Dn 
Kidd  agrees  with  Hill,  that  the  ancient 
Qntks  called  the  load-stone  heracleaj  but 
modern  magnetes;  and  Pliny V 
)n  of  the  stone  brought  from  Mag* 
f  Asia,  seems  to  belong  to  a  talcous 
^nce*. 

Hoffman,  Black,  and  Bergman,  contri- 
buted to  establish  the  difference  between 
magnesia  and  lime.  It  seems  originally  to 
have  been  prepared  from  nitre;  but  sea^  < 
water  contains  the  sulphate  of  magnesia^ 
a  salt  composed  of  this  earth  and  sulphuric 
add;  and  which  is  also  found  in  many 
springs,  particularly  at  Epsom,  whence  it 
was  called  Epsom  salt. 

Magnesian  or  talcous  earth  is  infusible 
in  the  strongest  heat.    It  does  not  form 

*  Kidd,  i.  91.  It  is  singular  that  the  modem  Italians  hare  also 
a  cala$mt0  btancog  or  white  magnet,  which  is  described  as  fibrous, 
and  probably  belongs  to  the  same  description.  Ferber,  Italy  88« 
says  it  is  a  white  hardened  bolus^  striated  like  asbestos. 
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phospfaorets,  like: the  three  other  alkaline 
earths,  lime,  barytes,  and  strontia. 

In  talc  it  sometimes  amounts  to  one  half 
of  the  composition ;  but  in  the  other  sub- 
stances, such  as  steatites  and  serpentines, 
it  is  only  from  twenty  to  forty;  hot  its 
power  is  so  great  as  sensibly,  to  alter  the 
appearance  and  qualities  of  the  stone.  The 
chrysolite  or  peridot  of  the  French,  con- 
taining about  one  half  magnesia,  belongs  to 
this  division;  and  is  remarkable  as  the  onlj 
magnesian  gem. 

The  deserts  of  Siberia  are  annually  co- 
vered widi  efflorescences  of  Epsom  salt,  so 
as  in  the  short  summer  to  resemble  snoir. 
The  talcous  rocks  in  general  present  a  dis* 
criminating  character  in  their  unctuoos 
appearance;  they  have  however,  in  some 
cases,  been  confounded  with  the  argilla- 
ceous, which  occasionally  assume  the  soft- 
ness and  silky  lustre  of  the  magnesian. 
The  presence  of  magnesia  is  often  indi- 
cated by  a  green  colour. 
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Of  this  beautifol  substance^  considered  as  a  Diitinction^ 
rock,  there  are  two  principal  structures:  the 
COMMON    talc,  which  occurs    in    translucent    Conmioii. 
leayes,  sometimes  as  large  as  four  or  five  feet  in' 
diameter,  and  which  chiefly  comes  from  the 
UraHan  mountains  of  Russia,  whence  it  is  called 
Muscovy  talc ;  and  what  may  be  called  mass-    Mmive. 
iVE  talc,  consisting  of  minute  scales,  irregularly 
agglomerated,  as  in  the  substance  called  the 
chalk  of  Brian9on,  which,  from  its  farinaceous 
decomposition,  and  other  circumstances,  cannot 
justly  be  regarded  as  a  sofl  steatite,  but  must 
belong,  on  the  contrary,  to  this  division.    It 
must  at  the  same  time  be  remarked,  that  the 
deficiencies  of^all  our  mineralogic  systems,  con- 
cemhig  so  common  a  substance  as  talc,  are  not 
a  little  surprising.    The  grave  and  profound 
Wailerius  justly  confines  the  appellation  of  talc 
to  the  two  substances  above  mentioned ;  but  the 
science  has  continued  to  suffer  by  the  confusion 
of  two  very  distinct  branches,  petralogy  and 
lithology,  every  minute  substance  found  in  a 
▼ein,  or  parasitic,  disturbing  the  attention  from 
the  grand  features  of  nature.    The  raagnesian 
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rocksy  in  particular,  have  never  been  described 
with  that  attention  which  their  curiosity  and 
importance  authorise, 

STRUCTURE  I.      COMMON  TALC. 

'ciMncteii.       Texture,  finely  foliated,  and  of  a  glassy  appear- 
ance ;  level,  undulated,  or  involved. 

Hardness,  cretic.  Fracture,  slaty.  Fragments, 
amorphous,  rather  sharp,  but  the  comers  easil; 
crumble  into  white  powder. 

Weight,  pumicose. 

Lustre,  shining.  Tran3lucent,  semi-transparent, 
sometimes  transparent. 

The  colour  is  cominonly  a  silvery  grey,  but 
often  also  light  brown;  and  specimens  of  this  co* 
tour  are  found,  though  very  rarely,  with  beautiful 
metallic  veins,  or  iUinitions.  It  is  also  found  of 
yai;iQus  beautiful  tints  of  green,  sometimes  cbaoge- 
able,  being  reflected  as  it  were  through  a  white 
sur&ce. 
Sites.  It  abounds  in  the  Uralian  mountains;  and  it 

i^pears,  firom  the  accounts  of  Gmelin  and  Paliss, 
that  it  sometimes  may  be  said  to  form  whole 
mountains,  while  a  mountain  of  quartz  appears  od 
one  himd,  and  a  mountain  of  felspar  on  the  other, 
40  as  to  present  elements  of  granite  on  a  vast 
jcale.    Fine  talc  is  also  found  in  the  mouptaio^ 


} 
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of  Tyr6l|  wheade  it  Was  broi^t  ta  Venice^  loid 

wfaeo  exported  fixMi  that  mart  AMunaed  the  aame 

6f  Venetiaii  toJc.    Wlmi  oakined  into  an  ioipld*-  venetnntaic. 

pabie  white  powder,  it  was  Ctmnd  a  faf  mdrb  iooo^ 

(seat  pamt  iw  the  ladies  than  bisihutfa^  fa(fmeii;j 

wed^  but  which  ib  topt  to  heoomie  blacky  firatn  the 

«|)proa€h  of  salpisuiteouls,  and  Moib  othir  fumes^ 

or  even  perfumes.     An  dctident  of  this  kind,  ope^ 

raaini;  hyidtericaliy,  as  not  umfitaal  with  (be  lex, 

may  hav^  occaskmed  tiie  idTinciUe  aveMbn  frota 

perfnies  «:titerta]iiisd  by  the  Roteaen  feoNdes.    But 

as  white  is  now  barely  used^  calcined  talc  b  jniiced 

with  vanandne,  tso  fonn an tkgant  ItMge;  i^hich is 

itid  on  with  a  bit  of  cdtton  #00]^  and  rubbed  off 

Jirith  as  isuch  ease  as  hair  powden 

Hifelina's  able  accoimt  of  Chili  affords  the  fob-    ofChm. 
lowing  information : 

'^  Muscbvy  ^ass  is  there  foioid  iil  the.greatett 
{serfection,  not  only  fdr  its  coldur,  but  for  the  site 
of  the  pieces  which  may  be  obtained.  It  is  gene- 
HBliy  used  for  ^a^i^,  and  attificial  flowers^  The 
plates  of  this  mineral,  wfaid)  are  used  for  whidovra, 
and  which  are  here  much  esteemed,  because  they 
are  pliable,  atid  less  It-agite  than  gk33,  are  often  a 
foot  in  length ;  and  I  am  txMivinced  they  might  be 
obtained  two  feet,  if  a  little  more  care  was  takea 
ia  the  quarrying.  This  substanoe  is  as  white  and 
transparent  as  the  best  glass ;  and  it  has  a  quality 
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^Uch  seems  peculiar  to  it,  that  of  preventing  pas- 
sengers firom  seemg  those  within  the  apartments, 
while  these  perfectly  discern  objects  without.  A 
aiM^ond  kind  of  this  glass  is  less*  esteemed,  which| 
thou^  found  in  plates  of  a  foot  square,  is  spotted 
with  yellow,  red,  green,  and  blue;  and  consep 
quently  is  not  used  as  the  former.  It  might  be 
called  mica  variegata."^ 

In  the  Swiss  Alps  a  beautiful  talc  is  found,  of  a 
changeable  green,  on  silvery  white,  with  thin  leaves 
forming  contorted  masses,  adhering  to  a  magne- 
aian  rock;  Talc  also  occurs  in  leaves  of  various 
sizes,  from  half  an  indi  to  six  or  twdve  inches, 
in*  granitic  rocks,  where  it  supplies  the  place  of 
mica.  When  not  larger  than  mica,  it  is  here 
Called  micarel,  genuine  mica  being  ranked  among 
the  siderous  substances.  Mr.  Kirwan  has  given 
the  name  of  talcite  to  a  parasitic  substance,  in 
the  form  of  small  scales,  loose,  or  slightly  co- 
herent 
^^^  '  The  gradation  of  the  involved  or  contorted  talc 
of  Swisserland,  to  the  chalk  of  Brian9on,  or  of 
Dauphiny,  is  sufficiently  apparent.  The  latter  is 
used  by  the  French  tailors  in  marking  the  shapes 
on  broad  cloth,  whence  the  name  of  chalk  has 

•  MoUua,  Sior.  Nat.  del  Chili,  p.  77.    The  French  tianiaijoo 
id  very  inaccurate. 
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bedl  improperly  bestowed.'  The  gold  and  silver 
mica  of  many  .writers  seem  rather  to  be  talcous  or 
micarel ;  as  the  large  btown  talc  sometimes  verges 
to  a  golden  colour,  and  it  is  suspected  that  no 
iron  is  found  in  either. 

The  Muscovy  telle  has' been  used  instead  of 
glass  for  windows  and  lantdms,  especially  oa 
board  of  ships,  where  it  is  not  subject  to  be  broken  - 
by  the  firing  of  cannon*.  It  was  formerly  con- 
founded with  laminar  selenite;  and  both  were 
called  glacies  Marice^  or  the  ice  of  the  Vir^ 
Mai^ ;  as  the  latter  is  still  called  by  the  labourers 
at  Montmartre  pierre  de  Jfesus^  because  it  served 
as  a  glass  before  little  prints  of  the  Saints. 

Aspect  1.  Large  foliated  tak.  White,  froni 
the  Uralian  mountains. 

Greenish,  from  Tyrol. 

Brown,  from  the  Uralian  mountains. 

The  same,  with  metallic  lines,  red,  green,  and 
blue,  perhaps  from  the  vicinity  of  copper-mines. 

Aspect  2.  Undulated.  Of  various  tints,  front 
the  same  countries. 

•  It  ii  the  mica  memlraruuta  of  Wdferiut^  whieh  he  n^mtf 
brought  from  Aichangel. 
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Aspects.  Inoolved  or  contorted.  White,  fitn 
St  Gothard. 

Of  a  silvery  wliite^  ind  li^t  greeiii  from  the 
fiame. 

Aipect  4.    Mingled.    Foliated  talc,  in  unall     | 
plates,  forming,  with  felspar  ami  quam,  a  terj 
large-grained  graoite. 

sTRucTuitfi  n.    MASSCVa* 

Massive  talc,  from  the  Alps  of  Dauphlny,  com'^ 
monly  called  chalk  of  Brian9on ;  as  vulgar  appel-     , 
lations  are  never  precise,  a  soft  steatite  is  some-      | 
times  sold  under  that  name :  but  the  French  taflon      j 
iu*e  not  to  be  so  deceived,  and  the  genuine  craU 
de  Brianfon  may  be  had  from  them,  leaving  oa 
broad  cloth  a  farinaceous  illinition.    It  must  how- 
ever at  the  same  time  be  observed,  that  when  a 
soft  steatite  is  mingled  with  micarel,  the  impres- 
sion will  be  somewhat  similar  to  that  of  the  chalk 
of  Dauphiny.    Nay,  micarel  itself  has  been  found 
to  decompose  into  steatite*. 

The  rock  of  soft  scaly  steatite,  of  a  sea-green 
colour,  discovered  by  Saussure  in  the  Roth-horn, 

•  Gmdin,  Linn.  6q,  deacribes  the  Crcta  Brianionica  as  mtnu- 
tiinrni  lamiUosums  the  toft  ntniAttptrtieuUt  impalptihiiilut. 
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^fili7,  appears  to  bdong  to  this  division.  It  is 
mingled  with  grains  of  white  felspar,  and  cal<« 
duneous  partides,  whkh  effervesce  with  acids. « 
It  b  so  soft  as*  to  be  almpst  friable,  and  splits 
into  level  horizontal  layers :  this  curious  rock  re« 
poses  on  serpentine,  and  is  surmounted  by  a  m* 
caceous  tttne-slate^  strongly  impregnated  with  si-^ 
derous  earth. . 

Br.  Babbgton  has  the  following  varieties*: 

^'  Composed  of  broad,  slumng,  flexible  foli% 
closely  compacted,  and  of  a  greenish  white  cb^ 
lour  (Venetian  talc),  from  Zillerthal  fai  the  Tyrol. 

"  This,  from  being  of  a  white  colour  when  n* 
floced  to  powder,  and  leaving  a  beautiful  polish 
on  the  skin,  has  long  been  employed  as  a  cos« 
metic.  Mr.  Hepfiier  found  it  to  contain  mag- 
nesia 44,  silex  50,  alumine  6. 
•  '^  The  same,  on  the  surface  of  semi-transparent 
ftlapar,  of  a  pale  reddish  white  colour^  and  shining 
fractore,  from  the  same  place. 

''  A  polished  slab  of  the  same,^  of  a  pale  greeii 
colour,  and  mtermixed  with  shining  silvery  lami* 
nm,  from  Scotland. 

^^  Of  a  slaty  texture,  and  greenish  whita  colour 
(schistose  talc),  from  Bareuth. 

*  Gat  Bt.  Aubyn,  38.   - 
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''  The  same,  of  a  duller  colour,  and  somewhat 
more  compacted,  from  Hungary. 

^^  In  thin  undulating  laminae,  of  a  dark  greenish 
grey  colour,  from  Fahlun,  in  Sweden. 

*^  The  same,  more  indurated,  and  of  a  shining 
yellowish  grey  colour,  from  Zillerthal  in  the  Tyrol 

"  The  same,  of  a  diverpngly  striated  texture^ 
and  dark  grey  colour,  from  Scotland. 

"  Composed  of  small  compacted  scales  (talcite) 
of  a  white  colour  and  silvery  lustre,  enclosing  pris- 
matic crystals  of  green  quartz,  from  Dauphiny." 

Karsten,  in  his  catalogue  of  Leske's  museum^ 
has  the  following : 

"  FetfectlyMpple  green,  mutably  reflecting  sil* 
very  white,  talc,  from  the  Venetian  states. 

'^  Tide,  reflecting  from  the  apple  green,  slightly 
into  yellowish,  from  the  same  place. 

<<  Massive  talc,  of  coarse  and  small  granular  dis- 
tinct concretions ;  and  the  same,  indurated,  which 
is  mixed  with  a  large  quantity  of  emery,  from 
Ochsenkopf,  at  Schwarzenburg,  in  the  Erzgehii^ge. 

"  A  fragment  of  a  talc  nodule,  the  fracture  of 
whiqh  is  very  slaty,  from  Tyrol.'* 
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Textore,  nearly  resembling  that  of  massive  Cbnicten. 
talc^but  easily  divides  into  undulated  fragments, 
of  a  quarter  or  half  an  inch  in  thickness,  the  £eel 
being  extremely  unctuous,  as  that  of  soft  steatite 
or  soap-rock* 

Hardness,  cretic.    Fracture,  foliated.    Frag- 
ments, amorphous,  blunt,  and  soft. 

Weight,  carbonose. 

Lustre,  glimmering.  Faintly  translucent  on 
the  edges.  v^ 

The  colour  is  changeable,  greenish  or  reddish^ 
mingled  with  silvery  white.  It  is  foutid  in  the 
Swiss  Alps,  in  Scotland  near  Portsoy,  and  in 
many  other  primitive  regions.  Being  of  recent 
observation,  it  is  little  known  in  books  of  mine- 
ralogy. It  may  perhaps  be  the  laminar  steatite 
of  Wallerius,  which  he  describes  as  of  a  grey 
colour,  and  found  at  Norberg,  Salberg,  and  Gar- 
penberg  in  Sweden. 

To  this  Mode  may  also  be  referred  the  follow^  ™«wjJ»to» 
ing  rocks,  described  by  Saussure : 

*'  The  asbestiform  steatite  rested  on  a  stone, 
vhich  Mr.  Strove  says  had  received  from  Weiv 
ner  the  name  of  chlorite  slate.    But  the  specie 
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mens  before  me  are  evidently  of  a  composite 
rock« 

f*  We  there  see  schistose  parts  of  a  greenish 
greyf  sparkling^  which  have  the  form  of  small 
ioiies  of  chlorite ;  but  these  parti^r  are  very  re< 
^ractory,  and  do  not  yield  the  glass  of  chlorite; 
They  do  not  form  the  tenth  part  of  the  mass  of 

'  tiiis  rocky  in  which  parts  of  real  steatite^  of  a 
greenish  white,  predominate,  soft,  translocenti 
md  perfectly  characterised. 

^  We  be^des  find  in  this  stone  parts  crystals 
lised  in  little  straight  plates,  rhomboidal,  nearly 
rectangular,  of  a  greenish  grey,  extremely  bril- 
liant, almost  of  a  metallic  lustre,  a  little  harder 
than  steatite  in  mass,  but  with  a  grey  streak. 
These  plates  lay  on  one  another,  and  form  in  the 
stone  glistening  spots  of  an  irregnlar  form,  three 
or  four  lines  in  diameter,  and  one  or  two  in 
thickness.  Viewed  with  a  microscope,  the  sepa^ 
rated  plates  appear  transparent  and  coloariesB; 
but  their  reduplication  renders  them  scarcely 
translucent  in  mass.  Under  the  blow-^pipe  they 
show  themselves  very  refractory ;  they  becom? 
opake,  and  covered  only  on  their  edges  with  4 
dark  and  brilliant  amel.  I  cannot  consider  them 
but  as  a  species  of  rnyonnant^  ftrahlsteiny  of  Wer* 
ner,  much  like  that  of  ^  1437^  though  with  some 

4{0erenoeSf  1 
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^'  A9  then  this  schistos  results  from  the  assem- 
blage of  different  stones^  all  of  the  talcous  classt 
I  call  it  composite  magnesian  schistus^ 

**  §  1917.  The  collection  that  Mr,  Struve  sent 
to  me  contains  a  stone,  with  a  label>  which  sig- 
nifies tlmt  Mr.  Werner  had  named  it  an  indis-^ 
tinct  variety  qf  chlorite  slate.  Perhaps  in  this 
instance,  as  in  the  former»  Mr.  Werner  assigned 
the  name  from  specimens  different  from  what  I 
received.  In  &ct  these  are  still  farther  removed 
from  chlorite* 

^  The  rock  before  me,  and  of  which  I  possess 
two  large  pieces,  is  of  a  black  inclining  to  green# 
Its  fracture  is  laminar,  with  plates  often  undu- 
lated, very  thin,  separable  into  very  fine  flakes, 
the  direction  of  which  varies  in  different  parts  of 
the  same  piece.  This  fracture  is  indifferently 
bright,  and  of  a  lustre  inclining  to  the  unctuous, 
as  well  as  its  touch.  It  is  translucent  on  its 
edges; 'to  the  thickness  of  half  a  lines  the  very 
fine  laminsB  appear  white  and  colourless :  but 
those  which  are  thicker,  when  looked  through, 
appear  of  a  beautiful  leek  green. 

'^  This  stone  is  sofl,  and  may  be  scratched 
even  with  the  nail  i  the  streak  being  of  a  whitish 
grey,  but  little  brilliant.  Moistened  by  the 
breatii,  it  exhales  a  strong  earthy  smell.  It$ 
^ecific  weight  is  S,905. 
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^*  Exposed  to  the  bloiv-pipe,  this  stone  melts 
with  difficulty  into  a  greenish  grey  glass,  semi* 
transparent,  which  forms  a  globule,  of  the  tentb 
of  aline  at  most. 

<*  It  has  therefore  no  resemblance  with  chlo- 
rite, and,  being  obliged  to  give  it  a  name,  I  have 
called  it  laminar  magnesian  schisttis.  - 

^<  We  find  enclosed  in  this  stone  some  clusterg 
of  crystals  of  the  rayonnanty  or  straklstein,  which 
I  have  described  in  the  preceding  paragraph; 
and  some  detached  crystals  of  octahedral  iron. 
It  is  found  at  Weysler  Stoude,  in  the  valleys  of 
Ursenen/' 
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This  has  commonly  been  confounded  with 
Dpica  slate,  and  has  the  same  general  appear- 
aoce ;  the  spangles  having  however  sometimes 
more  of  the  silver  lustre,  and  in  other  examples 
more  of  the  unctuous  cast  of  talc,  than  is  ob<« 
servable  in  mica  slate,  where  the  magnesia  is 
strongly  impregnated  with  iron.  It  has  also 
the  usual  adjuncts  of  talc,  and  seldom  contains 
garnet,  or  the  other  siderous  substance^,  that  are 
found  in  mica  slate.  In  decomposition,  it  some* 
times  forms  plates  or  ilUnitions  of  steatite  bet 


HODB  IT.     STSATXn.  SIS 

tween  plates  of  quarts.  It  abounds  in  all  the 
prunitive  countries,  but  has  not  yet  been  distin*» 
gaished  from  mica  slate* 

Aspect  1.    Micarel  slate,  from  the  bed  of  thv 
Ganges,  near  Sirinagur. 
The  same,  from  the  Alps. 
The  same,  from  Scotland 

Aspects*    Pradritic,  from  Spain, 


MODE  IV.    STEATITE. 

This  substance  so  much  resembles  fine  soap» 
that  in  Cornwall,  where  it  abounds,  it  is  com- 
monly called  soap-rock. 

Texture,  compact,  finely  granular,  and  unc-    Oawcten* 
tuous. 

Hardness,  cretic.  Fracture,  sometimes  un- 
even, sometimes  conchoidal.  Fragments,  amor- 
phous, blunt. 

Weight,  carbonose. 

Lustre,  dull,  unctuous,  sometimes  glimmer- 
ing, with  particles  of  micarel.  Translucent  on 
the  edges. 

The  most  common  colour  is  white,  sometimes 
delicately  streaked  with  red,  so  as  perfectly  to 
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Of  the 


rctemble  marbled  soap.  It  ako  ocows  greyiih, 
grwnisb^  aad  more  rarely  yellowish,  and  it  some* 
times  dendritic,  or  spotted  ♦• 

Klaproth  has  analysed  the  steatite  of  Corn* 
wall,  of  which  he  gives  the  following  account: 

"  The  steatites  of  Cornwall  [takum  smectiSf 
Linn.)  occur  at  the  Cape  Lizard,  in  serpentine 
mounfiains,  which  it  cuts  through  in  small,  per- 
pendicular, or  rake  veins.  The  finest  sort  of  it 
is  white,  with  bluish  or  reddish  spots,  resembliDg 
marble.  When  fresh  from  the  mine  it  is  so  soft 
that,  like  soap^  it  may  be  abraded  with  the 
knife.  It  is  used  in  making  porcelain.  The 
working  of  these  mines  is  carried  on  by  the 
House  of  the  porcelain-manufacture  at  Wor- 
cester, which  pays  £iO.  sterling  for  the  ton  of 
30  cwt,  because  the  bringing  it  out  to  the  day 
is  extremely  uncertain  and  dangerous,  the  ser- 
pentine rock  breaking  in  so  frequently.  There 
also  occurs  in  these  mines  another  sort  of  it,  less 
fine,  and  having  spot^  of  iron  ochre ;  as  well  as 
a  thirds  brown-red  variety,,  mingled  with'greeir. 
Not  far  from  thence,  at  Ruanminor^  also  in  ser- 
pentine, there  is  found  both  a  grey-white  and  a 
light  slate-blue  soap-rock>  or  steatite,  and  also 


*  The  dendritic  occun  in  Saxony,  and  near  KUdruininy>  Scot- 
land. 
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a  whitith  steattte,  craned  by  calcarecms  ^ftar^ 
whicb  gires  it  a  smooth  shining  fracture. 

^*  It  was  the  first,  finest  sort  of  steatitest  that 
was  the  sabject  of  the  following  analysis.'^ 

The  resnit  is,  Mlex  48»  magnesia  S0«  ai^gil  i4« 
oxyd  of  iron  1,  water  15*. 

Da  Costa  has  given  more  particular  infom^ 
ation  concerning  the  soap*rock  of  Cornwall. 

'<  The  soap-earth,  or  steatites,  is  found  in  a 
sandy  creek,  not  much  above  a  mile  to  the  north* 
wesi  of  the  Lizard  point:  the  sand  is  very 
unooth  and  pleasant,  of  a  mixed  colour,  light 
and  blue,  and  when  the  tide  is  out,  afibrdsmany 
turning  and  winding  passages  betwixt  the  rocks^ 
also  bine,  and  the  vast  masses  of  cliff,  which  the 
yioleiice  <rf  the  sea  has  separated  from  their  mO'* 
tber  land,  and  from  each  other.  There  are  also 
two  grots,  one  called  Kynas  hole,  into  which 
those  sandy  walks  lead ;  but  in  them  nothing 
remarkable  is  to  be  found,  not  even  marine 
plants,  it  being  altogether  too  often  washed  by 
the  tides  on  the  surface  of  these  rocks.  There  is 
sprinkled  here  and  there  a  smooth,  fiit,  and  aeemt 
ingly  nnctnons  kind  of  incrustation,  in  colour 
and  fiseling  much  like  to  the  natural  appearance 
of  bees'- wax,  or  tallow,  and  much  of  the  same 

•  AuJ.  Bw.  i.  4fi2, 


916  SOHAIK  I¥.     TALCOUt* 

nature  with  the  white  part  of  the  soapy  rockj 
bat  whether  it  exades  from  the  crevices  of  the 
rocks,  several  of  which  have  little  chinks  (filled 
with  this  heterogenous  matter],  capable  of  emit- 
ting what  they  contaiii,  or  whether  this  sub- 
stance is  first  washed  off  by  the  sea  from  those 
veins,  and  is  again  returned  by  the  force  of  the 
waves^  till  it  incrusts  the  rocks,  time  and  further 
inquiries  only  can  determine/'* 

*^  Most  of  the  stones  within  reach  of  the  sea 
are  covered  with  an  adventitious  and  most  beau- 
tiful enamel ;  red,  white,  green,  yellow,  in  thin 
lucid  scfdes,  sometimes  riding  on  one  another  in 
different  crusts*  In  the  eastern  part  pf  this 
cove/ as  the  Cornish  people  call  it»  or  creeki  the 
substance  of  the  rocks,  and  the  sides  of  the  cliff, 
are  more  gritty,  and  being  softy  crumbling,  and 
of  a  reddish  colour,  mixed  with  veins  of  white, 
like  marble;  and  the  purest,  and  most  beautiful, 
lying  in  veins  like  metals.  It  is  here  more  par- 
ticularly called  the  soapy  rock;  as>  by  its 
unctuousness,  smoothness,  and  variegations,  it 
greatly  resembles  the  finest  kind  of  soap. 

^^The  veins  of  steatites  are  of  different 
breadths ;  some  run  under  the  sea,  some  to  near 
the  top  of  the  cliff,  and  some  through  the  cliff 

•  Pa  Costa,  37> 
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up  into  the  country,  and  seem  in  their  coune  tot 
cross  the  tin  loads. 

**  Nearer  the  Lizard  than  the  soap  rock  is 
another  cove  called  Pintrith,  ivhich  affords  a 
greyish  impure  steatites,  spotted  with  black. 

*^  The  new  soap  rock,  lately  discovered,  is  at 
Gew  Grez,  or  Grez  cove,  in  the  tenement  of 
Kynas,  in  Mullion  parish :   it  is  about  three 
miles  from  MoUion  town,  and  about  a  mile  from 
the  old  soap  rock,  or  cove,  which  lies  farther 
southward.    The  entrance  into  the  creek  or 
cove  is  very  steep,  craggy,  and  horrid :  on  the 
right  hand  (in  descending  into  the  creek)  the 
hills  are  crested  with  naked  rocks,  or  cairns,  as 
the  Cornish  people  call  them:  the  sides  have 
also  many,  but  they  are  small.    About  half  way 
down  the  cove,  a  very  small  current  of  water 
traverses  it,'  in  a  very  serpentine  manner,  and 
discharges  itself  near  the  load,  or  principal  veia 
of  the  steatites.     On  the  right  hand,  as  you  de-> 
scend  the  cove,  it  grows  more  craggy  and  much ' 
narrower ;  and  a  few  yards  lower,  on  the  same 
side,  lies  the  main  vein  or  load  of  steatites.   The 
various  sorts  are  all  blended  together  in  spots, 
sometimes  in  greater  quantities  in  one  place 
than  in  another.    In  the  white  and  red  veined 
steatites,  pieces  of  a  compact,  hard,  slightly  pel- 
lucid, sparry  substance,  are  frequently  found: 
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tiie  Biin  vein,  or  load,  is  about  eigbt  feet  cfveT) 
it  does  not  consist  purely  of  the  steatites,  but 
also  holds  quantities  of  rubble^  or  fragments  of 
a  hard,  smooth^  duskj,  greenishi  and  red  co- 
loured talcy-Iike  fissile  stone,  called  by  the  in- 
habitants a  variegated  killas4   Some  small  pieca 
of  white  spar  are  also  met  ^th,  but  rarely. 
About  two  hundred  paces  higher,  on  the  left 
hand,  I  found  a  soft  and  very  greasy  straw-' 
coloured  steatites :  in  the  sides  of  the  coiintrf^ 
that  is,  of  the  solid  strata  which  enclose  the 
tein,  and  intermixed  with  it,  lay  a  reddish  brown 
steatites,  but  the  straw-coloured  kind  was  in  the 
greatest  quantity :  further  down,  near  the  levd 
of  the  sea,  the  steatites  load  has  been  more  regn' 
]arly  traced,  and  makes  a  course  of  about  foor- 
teen  inches  wide  between  regular  sides:  the  left 
band  side  of  the  cove  is  quite  perpendicolar^ 
and  consists  of  a  hard  black  stone,  seemingly 
divided  into  strata  by  small  horizontal  hs&ntes, 
placed  at  great  distances  from  each  other.   Tb« 
other  sides  of  the  cove  are  more  open  and  raggw* 
the  sea  beats  strongly  into  the  creek,  which  at 
low  water  has  a  small  sandy  beach.'^* 

Of  this  substance  there  are  two  very  distinct 
structures  j  the  soft,  already  mentioned,  and  »b« 

•  X)a  Costa^  37* 


MOOB  It.     BtSATtTI.  QIQ 

hsLvH  To  the  last  the  foUowing  interestii^  ob- 
ier?ations  of  Patrin  chieflj  refer ;  and  they  are 
the  more  freelj  extracted^  because  his  works^ 
like  those  of  Saussure^  though  of  the  greatest 
importance  to  the  science,  have  never  been 
transbitedi  and  remain  new  to  the  mere  English 
reader. 

«  There  is  often  so  little  difference  between  ^^^ 
dlite  and  steatite^  that  Saussure^  who  was  so 
well  acquainted  with  rocks,  sometimes  uses 
these  two  denominations  in  speaking  of  the 
same  substance;  or,  at  least,  he  calls  steatite  ^^^^te.*^ 
the  substance  which  forms  the  base  or  the  paste 
ofollite.  The  greatest,  or  the  only  difference 
wbichj  in  fact,  exists  between  them  is,  that 
steatite  is  a  more  simple  and  more  homogenous 
compound,  and  that  it  is  also  more  unctuous^ 
than  ollite. 

*<  It  may  be  said,  that  steatite  is  to  the  oU 
lites  what  cornSenne  is  to  porphyries.  It  is  a 
paste  which  contains  crystals,  or,  at  least,  dis* 
tiDct  particles,  of  mica,  talc,  sometimes  of  as- 
bestos or  amianthus ;  as  the  base  of  porphyries 
contains  crystals  of  felspar,  schorl,  and  grains  of 
quartz.  Steatite  is  even  observed,  as  that  of  the 
SQmmit  of  Rotb-hom,  near  Mount  Rosa,  which 
contains  grains  of  felspar;  and  this  mixture  also 
fohtts  ollite. 
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*'  A  Steatite  is  found  in  Corsica,  wlucfli  ul 
sdidy  of  an  even  tissue,  of  a  uniform  oliYe-green 
cdour,  semi-transparent  and  unctuous:  it  is 
what  the  Germans  call  nephritic  stone,  on  ac-» 
count  of  its  resemblance  to  the  jad  of  the  river 
of  Amazons,  which  has  that  name  by  exceU 
lence.  This  steatite  is,  with  a  slight  difference 
of  colour,  exactly  like  the  lard^jstone  of  China. 

*^  Saussure  giires  the  description  of  a  steatite 
of  St.  Gothard,  which  he  calls  asbestiform  steat* 
ite :  it  is  very  interesting,  because  it  shows  the 
4  transition  of  one  stone  to  another. 

.  ^*  It  is  of  a  grey,  approaching  to  yellow  or 
green,  and  it  much  resembles  asbestos^  but  it& 
fibres  are  much  larger,  softer,  and  more  uqc« 
tuous.  Its  longitudinal  fracture  shows  large 
fibres,  parallel  to  one  another,  irregularly  pris« 
matic,  as  much  as  three* inches  long:  their  lod^ 
tre  middling,  sometimes  bright;  but  it  is  owing 
to  a  bed  of  talc,  which  covers  the  fibres  of  the 
Utone. 

^<  Its  transverse  fracture  is  uneven,  splintery: 
translucent  on  its  edges:  soft,  and  scratches  with 
the  naiL  The  small  fragments  melt  by  the 
blow-pipe  into  a  black  globule. 

*'  It  is  then  evidently,  Saussure  says,  a  species 
intermediate  between  talc,  steatite,  and  asbestos* 

'^  Romi  de  Tlsle  mentions  a  greenish  steatite 


of  Cdrsica,  crystallised  in  hexagoDal  plates, 
placed  horizontally;  and  which  are  only,  he 
says,  distinguishable  from  miqa  as  they  are 
duller,  and  are  oily  and  unctuous. 

*<  I  have  similar  crystals,  which  are  found  in- 
laid in  topazes  and  emeralds  of  Siberia ;  and  as 
I  perceive  the  insensible  transitions  from  pure 
mica  to  this  unctuous  mica,  I  look  upon  this 
last  as  a  simple  modification,  or  perhaps  the 
commencement  of  the  decomposition  of  the  real 
mica. 

'^Saussure  has  observed  on  Mount  Cervin, 
near  Mount  Rosa,  a  steatite  which  he  has  called 
specular.  It  terminates  the  last  rock  before  the 
snow.  He  has  given  it  that  name  because  its 
surface  is  as  smooth  as  a  mirror,  and  as  polished 
as  this  species  of  rock  admits.  Its  colour  is  a 
very  dark  bottle-green;  its  fracture  irregularly 
schistose;  it  is  soft,  and  is  easily  scratched  with 
a  grey  streak*. 

^'Saussure  has  elsewhere  seen,  and  particu* 
larly  near  the  convent  of  Mount  St.  Bernard,  a 
large  rock  of  a  quartzy  nature,  whose  entire 
surface  is  polished  so  as  one  may  see  one's  self 
in  it,  as  in  a  looking-glass.  He  justly  regards 
this  phenomenon  as  an  effect  of  crystallisation. 

•  SeeSauss.  $S«58. 
VOL.  I.  •  Y 
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*'  I  have  found  in  the  leadnniiie  yiddiqg  siher 
of  Kadainak^  in  Daouria,  ne^r  the  river  Amur^  a 
steatite  of  a  very  remarkable  variety*  Altl^OQgh 
of  a  tolerable  finnnefiSy  it  is  so  unctnonflt9  that  in 
drawing  the  finger  along  its  sur&cej  it  gives  it 
the  same  gloss  as  it  wonld  to  a  piece  of  soap. 
It  is  of  a  perfectly  homogenous  ti^iu^  altfaongh 
oomposed  cff  very  distinct  alternate  layers^  from 
half  a  line  to  a  line  in  thickness^  of  which  seme 
are  of  a  beaatlfnl  milk  whiter  and  the  others  of 
an  ochre  yellow.  These  layers^  althougn  con- 
tortedy  are  parallel  among  themselves;  and  as  it 
generally  presents  segments  of  conc^itric  cir- 
cles>  the  stone  has  the  appearance  of.  petrified 
wood. 

^'  I  had  brought  away  two  specimens^  and  I 
wished  to  wash  one  of  them ;  but  it  was  scarcely 
wet  before  it  broke  into  little  fragments^the  size 
of  a  pea>  all  the  fractures  of  which  were  per* 
fectly  conchoidal,  and  the  angles  very  sharp. 
The  mark  of  the  layers  has  almost  entirely  dis- 
appeared in  these  fragments,  which  have  as* 
sumed  a  uniform  tint^  between  white  and  yellow* 
The  thinnest  fragments  are  translucent  on  the 
edges."* 

This  stone  must  resemble  the  circular  tale 
described  and  figured  by  Wallerius. 

•  Bitria  Mb.  i.  igs. 


The  spfter  steatite  chiefly  occurs  in  veins  in 
8ert>entitie»  and  in  nodoles  in  basaltin^  and 
Saussurite :  bat  the  harder  forms  rocky  massest 
dse  the  substance  coold  not  have  appeared  with 
piropriety  in  the  pre^nt  treatise.  The  rock  of  SStiief 
hahl  dtelitite»  described  by  Sattssure»  may  serve 
as  an  example:  he  discovered  it  on  his  journey 
bM;ween  Nice  and  Genoa^  on  the  sea-8hore>  of 
the  height  of  16  or  30  feet.  The  exterior  surface 
is  shining:  here  reddish,  there  of  a  silvery  hue, 
and  rather  soft  to  the  touch. 

^<  It  splits  in  irregular  fragments^  rather  ap* 
proKaching  to  the  rhomboidaU  Its  fracture  is 
scMstOsei  irregular,  and  otherwise  very  like  its 
e:itf6rior  surface :  it  gives  a  grey  streak ;  is  soft^ 
and  riather  heavy;  odour  earthy s  easily  melts 
into  a  grey  glass,  which  sinks  on  the  support ; 
it  hu  no  effect  on  the  magnet 

"  The  rock  composed  of  this  stone  is  divided 
by  veins  of  spar  and  quartz ;  and  this  last  con- 
tains, in  places,  pieces  of  green  hornblende. 

^'  Some  parts  of  this  rock  are  of. a  bright  deep- 
brown  violet  colour.  The  fracture  presents  schis- 
tose laminse,  irregular,  small,  and  often  con- 
choidal;  the  streak  is  of  a  reddish  grey;  like 

*  Fine  specimens  of  this  kind  are  brought  from  the  isle  of  Rach- 
lin,  on  the  north  of  Ireland,  celebrated  as  the  retreat  of  Robert  I. 
king  of  Scotland  from  the£ngUsh  power. 

y2 
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the  other,  it  is  soft,  rather  heavy,  and  very  fiisi- 
ble,  but  its  glass  is  black,  while  that  of  the  other 
is  grey ;  it  is  doubtless  a  superabundance  of  iron 
which  gives  these  pieces  their  red  colour,  and 
causes  their  glass  to  be 'black;  but  this  iron  is 
nnder  the  form  of  oxyd,  or  what  was  called  calx; 
for  neither  does  this  stone  affect  the  magnet 

"  This  rock  is  succeeded  by  another,  smaUer, 
and  of  the  same  nature,  on  which  stands  a  litde 
chapel,  dedicated  to  St.  Andrew,  which  has  given 
it  the  name  of  Scoglio  di  St.  Andrea. 

"This  rock  stretches  along  the  sea;  it  is 
afterwards  covered  by  a  granular  serpentine, 
similar  to  that  of  La  Garde,  §  1342,  which,  like 
that,  splits  in  small  polyhedral  fragments,  irre- 
gular, the  faces  coloured  by  ferruginous  irides- 
cences, and  which  falls  like  it  in  decomposition. 
^  This  same  stone  is  still  seen  in  the  ascent  beyond 
Peggi."* 

STRUCTURB  I.      SOFT  STBATITS. 

White  soap-rock,  from  Cornwall. 

The  same,  mottled  with  red  or  blue,  from  the 
same  country. 

The  same,  rather  harder,  from  Portsoy,  in  Scot- 
land. 

•  Saii89.  §  1357. 
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The  same,  with  elegant  variegations  of  red. 

The  same,  greenish,  in  serpentine. 

White  steatite,  with  black  dendrites,  from  Sax- 
ony. 

Karsten  mentions  a  massive  steatite,  which  is 
found  in  extensive  strata  at  Thierschein ;  but  he 
does  not  distinguish  between  the  soft  and  the  hard 
kinds* 

^'  Steatite,  crystallised  in  hexahedral  prisms  of  a 
ikiiddling  size,  terminated  by  six  planes,  the  edges 
formed  by  the  meeting  of  the  lateral  and  acumi- 
nating planes,  truncated,  but  in  other  respects  cir- 
cumstanced as  usual,  in  massive  steatite,  from 
the  same  place/' t 

Soft  steatite,  called  Spanish  chalk,  but  probably 
from  the  Alps  of  Dauphiny. 

Soft  steatite,  from  New  Caledonia,  where  the 
savages  mix  it  with  their  food.  This  custom  is 
also  known  to  the  savages  on  the  Orinoco ;  nor 
is  it  unknown  in  the  German  country  of  Lusatia.* 
The  Arabs  are  said  to  use  it  in  their  baths  instead 
of  soap,  and  it  is  also  used  as  fullers'  earth. 

Steatite,  in  basalt,  from  Skey,  and  other  western 
isles  of  Scotland. 

•  Lcske,  131.  t  Ibid. 
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Distmctioitt.  jSoft  steatite  may  be  scratched  with  the  nail; 
but  when  the  coherence  is  such  that  this  substance 
does  not  yield  to  the  knife  of  copper,  or  even 
sometimes  of  steely  it  must  assume  the  name  of 
hard  steatite;  the  hardness  extending  from  the 
gypsic  to  the  marmoric,  and  even  to  the  bietsaltic. 
It  must  here  be  premised  that  the  little  Chinese 
idols,  formerly  supposed  to  be  of  indurated  steat- 
ite, are  now  known  by  chemical  analysis  to  belong 
entirely  to  the  Argillaceous  Domain;  a  proof, 
among  many  others,  of  the  insufficiency  of  exter- 
nal characters,  and  that  mineralogy  can  derive  no 
certain  light,  except  from  the  lamp  of  chemi3try. 

Aspect  1.  Compact.  Hard  steatite,  approach- 
ing to  serpentine,  of  a  dark  green  colour,  with 
chlorite,  from  Silesia, 

r  Of  a  pale  green,  with  black  lines,  from  the  Alp^ 
ofDauphiny* 

The  early  writers  sometimes  confound  the  hard 
steatite  with  oUite. 


Aspect  2.  Laminar.  The  plates  are  com- 
monly curved,  and  occasionally  have  a  fibrous 
"'^ure.     It  is  translucent  on  the  edges,  and 
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spmetimea  entirely.  Mr.  Kirwan  calls  it  foliated, 
or  striated  steatite;  and  says  that  it  is  generally 
found  in  independent  amorphous  masses,  some- 
times investing  or  intersecting  serpentine, 

^*  Leek  green,  inclining  to  olive  green,  curved 
foliated  steatite,  from  Norway.* 

'^  Mountain  green,  partially  sprinkled  with 
black,  foliated  steatite,  from  Zobliz/'f 


MODEV.    OLUTE. 

T^cture,  ^AT^hy,  riither  schistose.  Onncten. 

Hvdtiess,  cretic  or  gypsic.  Fracture,  un- 
even, somewhat  slaty.  Fragments,  amorphous^ 
bliw^,  often  lavliQar. 

Weight,  carbonosQ,  sometimes  granitose. 

J^9sl2re,  dull,  somietinies  gUmniering,  unctuous. 
Opfike;  if  tmnslucent  on  the  edges  it  approaches 
tf)  h»rd  9te$itite« 

The  colour  is  often  greenish  grey,  or  blackish 
fpeeea;  sometimes  ydlowish,  or  reddish.  It  is 
oi^ten  spotted,  like  a  snake,  whence  the  ophites' 
of  the  anqieats,  which  certainly  belonged  to  this 
kindf  and  not  to  the  green  porphyries,  as  has 
hitherto  been  supposed  by  a  long  train  of  mi- 
namhffstoi  copyiqg  each  other.    It  differs  from 

•  Lcske^  131.  t  lb. 
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serpentine,  by  the  grain  being  fin^  and  &tter; 
and  is  more  easily  cut  with  a  knife.  '  i 

That  of  Chiavenna  has  been  ai^ysied  by 
Weigleb,  who  found,  magnesia  38,  silex  38, 
argil  6,  iron  15.  Who  would  suppose,  after  this 
analysis,  that  Werner  should  place  tiiis  sub-: 
stance  among  the  argillaceous,  with  an  equal 
contempt  for  chemical  principles,  which  can. 
alone  afford  any  solid  foundation  for  thescience^ 
as  when  he  places  the  corindbn  gems  among 
the  siliceous,  though  they  do  not  contain  one 
atom  of  silex !  The  paternal  love  of  his  own 
system  must  be  violent  indeed,  when  it  leads  to 
such  contempt  of  every  principle  on  which  the 
science  has  been  founded. 

This  substance  has  commonly  been  callied 
lapis  ollariSi  which  has  been  translated  pot^stone^ 
from  the  use  to  which  it  has  been  applied,  even 
Andent  from  remote  antiquity,  Pliny  mentioning  that' 
the  stone  of  the  isle  of  Siphnus,  in  the  Grecian 
ArchipelagOi  and  the  greenish  stooe  of  Como, 
in  Italy,  were  both  used  in .  his  time  to  -make 
vessels  for  cooking  food.  Wad,  in  his  account 
of  the  Borgian  museum,  mentions  several  Egyp- 
tian monuments  of  ollite,  chiefly  small  statues. 
The  varieties  are : 

Ollite,  of  a  blackish  green,  with  grass  green 
spots. 
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OUite,  of  a  yellowish  green. 

Of  an  olive  green»  with  larger  and  smaller 
veins  of  a  greyish  black,  spots  of  a  liver  brown9 
and  small  specks  of  an  Isabdla  yellow. 

Of  an  olive  green,  with  grass-green  spots. 

Semi-transparent,  of  an  emerald  green,  with 
irregular  oblong  spots  of  an  ochre  yellow.  This 
would  rather  seem  to  be  a  hard  steatite. 

Of  a  greenish  grey,  with  a  cast  of  blue. 

Of  a  yellowish  grey,  verging  on  Isabella  co- 
lour. 

Of  a  foliated  structure,  resembling,  as  be  adds, 
the  laminar  steatite  of  Karsten. 

Two  other  relics  are  of  a  brownish  black,  and' 
&  greenish  black ;  in  a  thind,  mingled  with  a  few 
grass-green  spots. 

The  learned  author  has  added  the  fdlowing 
observations: 

^  To  this  class,  which  affords  so  many  Egyp-  Tbebue 
tian  remains  in  the  Borgian  museum,  belongs 
the  Thebaic  stone  of  the  ancients,  which  con- 
stituted large  portions  of  mountains,  the  quar- 
ries being  mentioned  by  Theophrastus.  Pliny 
has  observed  that  it  was  black,  or  of  a  dark  co- 
lour, and  marked  with  golden  spots*.  He 
also  observes  that  it  yielded  a  juice*  whence 

•  xxxvi.  8,  92, 


stone. 


it  must  have  been  8oft»  and  was  used  for  mor- 
tai^,  aa>  from  its  natural  beoiguity,  it  seemed 
peculiarly  fitted  for  pounding  medicioefl.  If  ve 
compare  these  indications  with  any  Egyptian 
stones  we  shall  find  they  agree  with  this  only, 
the  colour  being  frequently  black  or  dark,  and 
spvnetimes  spotted  with  golden  mica^  of  a  soft 
nature,  and  used  for  mortars,  one  of  the  remaiiu 
being  of  that  description/' 

It  has  already  been  mentioned  in  the  descrip- 
tion of  green  porphyry,  that  the  Theban  ophite 
gf  laican,  and  the  dark  ophite  of  Pliny^  were 
spotted  oUites,  which  in  fact  bear  far  more  re* 
semblance  to  the  skin  of  a  snake  than  green  por- 
phyry, to  which  the  appellation  has  been  caT^ 
lessly  transferred. 
fmL  Boot,  physician  to  the  emperor  Rodolphll. 
1576 — 1612,  published  a  treatise. on  precious 
stones,  certainly  v^ry  able  and  acute  for  that 
period,  for  he  waa  the  first  who^  in  treating  of 
the  diamond  (lib.  ii.  c.  1.  p.  117.  edit  1636- 
8yo.),  remarked  that  it  belongs  to  the  inflam- 
mable substances ;  an  idea  alao,  upon  quite  dif- 
ferent and  original  grounds^  adopted  by  the 
great  Newton.  This  author,  after  quoting  Di* 
9^cori4es,and  Pliny,  observes  that  the  ophite  i» 
a  grey  stone,  found  at  Zoblitz,  and  used  in 
making  pots  or  vases^  and  the  reputation  of  i^ 


medical  qsalities  continued  to  bis  day.    The 
oUite3  of  ZMitz  in  Saxony  are  still  well  known« 

Laety  in  his  treatise  on  Gems,  1647,  8vo. 
p.  16S,  rather  confuses  the  question,  as  usual 
with  commentators,  but  quotes  Gesner,  who 
seems  the  fountain  tif  the  error,  that  ophite  is  a 
green  marble,  or  porphyry,  owing  to  his  merely 
reading  one  sentence  of  Pliny,  without  adding 
the  subsequent  context.  Laet  says,  that  he  re** 
caved  from  Crosips  a  fragment  upon  which  he 
badi  written,  "  A  fragment  of  the  cup  of  Ed-  ^SSSdrv. 
ward  IV.  King  of  England,  formed  of  the  stone 
called  ophite^,  useful  against  poison,  the  gift  of 
H.  Morgan,  1^8 1  /'  This  fragment  was  Qf  s[  duU 
{veen  cplour,  yery  little  translueept,  sprinkled 
with  crystalline  spot^  of  a  bright  gr^.n»  an<l 
pretty  conspif^uonp  if  held  before  the  light, .  Thifl 
may  have  been  a  serpentine,  or  pUite,  with  heX'- 
agonal  spots  of  green  mica,  or  steatite.  The 
erroneous  application  of  the  term  ophite  by  the 
greatest  mineraIqgi$tS|  for  more  than  a  centuryt 
will  excuse  even  pt  repeated  <?pnfMt^tion* 

The  oUitB  of  ComP,  which  is  ^till  in  us?,  js  oC      s><^ 
a  foliated  texture,  and  greenijsh  grey  colour. 
That  of  Saxony,  used  for  tea-caddieci,  milk-potsi 
and  several  other  purposes,  is  of  a  greenish  grey, 
with  irregular  veins  and  spots  of  black.    The   . 
noble  house  of  Inwrary,  the  seat  of  the  duke  of 
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first  may  possibly  be  the  white  ophite  of 
Pliny* 

OUite,  in  rude  poti^  &c.  from  the  extretne 
northern  regions  of  America. 

The  same,  formed  into  the  heads  of  calametsi 
or  pipes  of  peace,  from  North  America. 


MODE  yi.    SERPENTINE. 

Cfcwcten.       Texture,  small-grained,  compact 

*  Hardness,  marmoric.  Fracture,  rather  un- 
even, sometimes  scaly,  sometimes  flatly  con- 
choidal.    Fragments,  amorphous,  rather  blunt. 

Weight,  granitose,  sometimes  siderose. 

Lustre,  dull,  sometimes  rather  glimmering. 
Opake  J  often  faintly  translucent  on  the  edges. 

The  colours  of  this  noble  rock  are  surprisingly 
rich  and  various.  They  are  thus  enumerated 
by  Mr.  Jameson : 

**  Its  principal  colour  is  green,  of  which  it 
presents  the  following  varieties :  leek,  oil,  and 
olive  green ;  from  oil  green  it  passes  into  moun- 
tain green,  and  greenish  grey ;  from  leek  green 

«  SauMue  8ayt>  f  17tf4,  that  near  ZuMlobh^  od  the  rimE^o^' 
there  U  a  quariy  of  oUite,  the  stone  being  oompoied  of  whtush 
translucent  talc«  grey  mica,  little  pyrites  of  a  golden  yellow,  f«&^ 
times  iridescent,  and  a  little  lime. 


it  passes  into  greenish  black j  from  greitoish 
black  it  passes  into  blackish  green;  sometime 
it  occurs  yellow,  and  rarely  yellowish  brown : 
further,  red,  of  which  it  presents  the  following 
varieties ;  blood  red,  brownish  red,  peach-blos- 
som red,  and  scartet  red. 

'*  The  peach-blossom,  and  scarlet  red  colour^ 
are  the  rarest. 

^'Tbe  colour  is  seldom  uniform;  there  are 
generally  several  colours  together,  and  these  are 
arranged  in  striped,  dotted,  atid  clouded  deline^ 
ations." 

It  is  a  primitive  rock,  and  appears  to  be  stra^  Primithre. 
lified,  but,  like  granite,  very  indistinctly.  It  is 
an  important  geologicpi  observation,  that  some 
rocks,  particularly  the  calcareous,  assume  the 
appearance  of  being  stratified,  by  incipient  de- 
c<H!iposition,  as  Ramond  remarked  in  the  Py* 
renees.  But  may  not  evai  this  circumstance 
be  considered  as  a  proof  df  original  stratification, 
merely  rendered  more  apparent  by  the  de<iay  of 
the  softer  parts;  as,  if  there  Were  no  original 
joints  for  the  humidity  to  «nter,.  the  decoinpo^ 
fition  would  only  occasion  irregular  crevibes  ? 

Werner  and  his  disciples  have  observed  near 
connexions  between  the  fonnations  of  trap  or 
basaltin  and  serpentine.  When  the  former  con- 
tains an  excess  of  magnesia,  it  becomes  a  re- 
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markable  pierre  de  carne  of  Sanssare,  here  called 
Saussurite^  io  honour  of  that  great  observeri 

Patrin  is  perhaps  the  only  professed  writer  on 
mineralogy  who  has  enlivened  his  subject  by 
variety  of  illustration;  and  as  his  work  will  pro- 
bably never  appear  in  the  English  language,  bis 
descriptions,  which  often  contain  anecdotes  de- 
rived, from  his  own  extensive  travels,  are  given 
with  the  less  hesitation. 
2J^«  **  Serpentine  owes  its  name  to  its  colour;  it 
is  generally  green,  often  spotted  with  white, 
yellowish,  brown,  and  sometimes  reddish  marks, 
which  gives  it  some  resemblance  to  the  skin  of 
serpents.  Its  green  colour  is  owing  to  iron, 
which  is  abundant  in  it,  and  but  little  oxygi- 
nated^. 

^^  It  is  generally  opake ;  but  some  of  its  parts 
are  occasionally  semi-transparent.  Though  not 
very  hard,  it  receives  a  fine  polish,  which  Aas  an 
unctuous  appearance,  like  jad. 

**  Serpentine  is  a  primitive  rock ;  the  forma- 
tion has  been  a  little  posterior  to  that  of  massive 
granite,  for  it  is  very  rare  to  find  them  united. 
It  has  been  contemporary  with  that  of  micaceous 
and  calcareous  schisti,  with  which  it  is  some- 
times seen  confounded,  whether  in  the  same  or 

*  Thi$teem»  lather  dottbtfiil. 
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in  distinct  beds,  but  which  alternate,  and  are 
Feciprocally  oyerlaid,  the  one  on  the  other. 

*'  Serpentine  is  rather  more  abundant  in  na- 
ture than  traps  and  cortiiennes;  and  much  more 
so  than  porphyries. 

'<  It  is  generally  found  in  amorphous  masses, 
like  poiphyries,  and  seldom  in  distinct  beds. 
It  forms  chains  of  hilb  or  mountadns,  but.  little 
elevated,  at  the  foot  of  great  gcaniti^  chains:  it 
is  very  rare  to  find  it  in  very  lofty  mountains, 
and  still  more  rare  to  see  it  form. beds  (arrects) 
approaching  a  vertical  position,  a  position  so 
coDunon  to  micaceous  achtsti. 

^*  In  regard  to  the  little  elevation  at  v^hich 
sserpentine  is  generally  found,  there  is  an  e3ccep* 
tioD,  perhaps  unique  and  very  remarkable,/ in 
Mount  Rosa,  where  there  are  summits  which  Mount  Rose, 
surround  the  central  part  of  that  mountain^ 
which  are  composed  of  serpentine,  although 
their  elevation  is  from  1500  to  1700  fathoms,  and 
upwards^  and  what  is  also  very  remarkable,  i% 
that  the  beds  of  this  rock  are  there  in  a  position 
most  often  horizontal.  But  even  thfs  position, 
and  the  presence  of  serpentine  at  this  great  ele<^ 
vatioQ,  are  owing  to  the  same  cause,  which  I 
shall  explain  in  treating  of  geology ;  for  this 
mountain^  become  &mous  since  the  travels  of 
Sausanre  to  that  te|pon,  and  which  is  one  of  the 

VOL.  I.  z 
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most  .eaLtraordiiiaiy  existing,  is  also  one  of  t\io«e 
which  will  throw  the.  greatest  light  on  the  mys- 
tery of  the  formation  of  primitive  mountains. 

'<  Europe  is  that  part  of  the  terrestrial  globe 
in  which  most  serpentine  is  found;  the  whole 
front  of  the  Alps,  which  looks  towards  Italy, 
offers  it  almost  every  where,  i^though  these 
mountains  show  but  very  little  of  it  towards 
Swisserland. 

.  <<  It  extends  throughout  Italy,  where  it  is 
called  ^aAir^.  One  of  the  finest  is  that  of  the 
hills  of  Impioqeta,  near  Florence :  itcontfinsa 
good  deal  of  that  green,  semi-transparent,  and 
satiny  substance^  which  Sauamre  has  called 
smaragdite^  on  account  of  its  fine  colour  of  erne* 
raid  green. 

^.f  France  has  some  mountains  of  serpentiiie, 
especially  in  limousin. ; 

**  The  finest  serpenltines  of  %iain  are  from 
SierrarNevada^  two  leagujes>from  Grenada:  they 
have  a  green  base,  filled  with  glistening  plates, 
of  a  yellowish  colour.  Superb  columns  have 
been  made  from  it,  which  decorate  the  chnrcha 
and  palaces  o^  Madrid. 

"  It  is  almost  entirely  wanting  in  northern 

Asia,  with  the  exception  of  tbe  eastern  part  of 

the  Ural  mountains^  which  separate  Siberia 

'  «  from  Europe.    There  are  some  hills  which,  at 
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gr^at  intervals,  accompaiij  their  basfe,  following 
their  direction  from  north  to  south.  There  are 
even  some  detached  branches,  which  •  appear, 
near  Tobolsk,  which  is  not  far  from  diosemoun* 
tains. 

«'  But  from  thence  to  the  river  Amur,  that  is 
to  say,  in  a  space  of  about  a  thousand  Jeaguei^, 
scarcely  any  vestiges  are  found,  iu  the  great 
chains  of  Altai,  Sajrannes,  and  in  the  mountains 
of  Daouria.  • 

**  The  serpentines  most  known  are  those  of 
Sahlberg,  in  Sweden,  andof  Zeoblitz,  in  Saxony, 
from  which  vases  are  turned  of  every  kind,<which 
are  spread  over  EufX)pe*. 

^*  The  serpentine  of  Bareith  is- filled  with  gar* 
nets  of  an  irregular  form,  generally  of  the  size  of 
a  pea:  they  are  sprinkled  in  an  equal  manner 
in  the  mass,  and  when  the  stone  is  polished  it 
presents  a  very  agreeable  mixture  of  spots,  of  a 
fine  red  on  a  green  base.  Trinkets  and  other 
ornaments  are  made  of  it. 

''  Saussure  has  observed  several  serpentines,  iii 
rolled  blocks,  on  the  shores  of  the  lake  of  Ge* 
neva :  they  are  remarkable  by  their  specific  gra- 
vity, which  is  greater  than  that  of  all  other  ser- 
pentines.   He  saw  some  soft,  and  some  hard. 

*  It  is  oommoDly  i^  oUIte. 
22 
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The  softest  is  foliated,  and  its  specific  weight 
exceeds  3000,  which  is  the  weight  of  oriental 
jad*  It  is  this  softest  variety  which  the  best 
resists  the  actioa  of  fire. 

^*  Some  of  the  blocks  found  in  the  valley  of 
Chamouni  present  a  green  serpentine,  marbled 
with  white,  like  the  sei'pentine  of  Saxony;  others, 
a  green  serpentine  alsoj  but  mixed  with  shining 
plates  of  green  talc,  threads  of  asbestos^  and  of 
brilliant  and  golden  amianthus,  with  laminar 
crystals  in  the  form  of  flattened  parallelopipeds. 
These  crystals  have  neither  the  hardness  of 
schorl,  nor  the  characteristics  of  hornblende  j 
they  melt  into  a  white  amel,  while  hornblende 
always  gives  a  black  glass*  The  plates  of  green 
talc  are  infusible ;  and  the  serpentine  which 
constitptes  the  base  of  the  stone  melts,  in  bub- 
bling and  emitting  little  sparks. 

<*  These  fragments  proceed  firom  somehill^,  or 
considerable  massed,  which  have  been  destroyed 
by  time.  Saussure  saw,  near  Chiavenna,  in  the 
country  of  the  Grisons,  entire  mountains  of  ser^ 
penttne  and  ollite,  which  were  only  heaps  of  in- 
coherent blocks. 

^^  The  summit  of  the  mountain  of  Garda,  near 
Genoa»  is  composed  of  a  serpentine,  which  Saus- 
sure has  called  granular :  it  is  of  a  deep  grey 
green,  with  uneqmd  fracture^  dull,  earthy,  aA 
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fordiog  an  argillaceous  smeU>  and  melting  noder 
the  blow-pipe  into  a  blaok  glass.  Its  exterior 
18  covered  with  a  coat  of  nist 

*'  The  observation  of  the  charaeteis  of  this 
rock  is  important,  as  it  shows  the  transition  of 
serpentines  to  comietmes.  It  is  absolutely  mid- 
way between  these  two  sorts  of  rocks. 

*^  The  beds  of  this  serpentine  alternate  in  the 
mountain  with  beds  of  calcareous,  quartzy^  and 
micaceous  schistus;^and  with  beds  of  primitive 
date. 

«^  The  mountain  called  Roth  Horn,  or  Red  R«tiiHoni. 
Hom»  and  which  faces  Mount  Rosa,  towards 
Italy,  is  elevated  1506  &thoms :  it  is  composed 
of  compact  serpentine,  divided  into  irregular 
masses  of  an  immense  nze.  The  surface  of  this 
serpentine  becomes  red  by  the  action  of  the 
atmosphere,  which  oxyginates  the  iron  it  con- 
tains to  the  highest  degree.  It  is  this  colour, 
and  the  dongated  form  of  this  mountain,  which 
have  procured  it  the  name  of  the  Red  Horn. 

'^  This  serpentine  is  covered  by  a  steatite,  of  . 
a  sea-green  colour,  mixed  with  carbonate  of 
lime,  and  grains  of  felspar.  On  this  steatite 
beds  of  calcareous  micaceous  schistus  repose,  in 
which  the  mica  contained  b  more  than  one  hal£ 
These  schisti  are  again  covered  by  serpentine: 
all  the  beds  are  nearly  horizontal,  a  little  raised 
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towards  Moont  Rosa*    Geolog&ts  will  perceire 
tbe  toipcHtance  of  this  olMseryation. 
^Jj^  "  Mount    Cervin,   another   monntam  near 

Mdunt  Ro^,  is  an  matccessible  obelisk,  «f  a  tri- 
angular  form,  #htdi  is  elevated  to  the  prodigioQs 
height  bf-SSSOQ  fathoms  abbvethe  sea,  accofdmg 
to  the  trigonometrical  measurement,  taken  with 
the  greatest  estactness,  by  Sanssure.  It  is  com- 
posed of  three  distinct,  masses,  piled  the  one  on 
the  other. 

**  That  which  forms  the  summit  is  of  a  ydbw 
Isabella  colour.  It  is  composed  of  serpentitie, 
mixed  with  micaceons  sehistus,  calcareous,  and 
quartzy.  Saitssare  has  thus  judged  of  its  con* 
strngtion  from,  othev  neighbouring  summits, 
whlckbe  has  visited,  and  which  present  ezactlj 
this  samc4K>Iour.i  i    . 

'  ^  Tbe'mass  which  is  under  this  is.ttfagrej 
colohr^  and  fiDrnied  .of  gneiss  and  quartzy  mica* 
06dus/sahistn&  Saiissiue  saw  some  of  its  fiag- 
ments;    i 

V  The  third  exactly  resembles  the  first;  and 
Saussnre  Ibund  that  it  is  alsa^of  seipentine,  al- 
ternating with  calcaneous  mieaoeous  schistus. 

^^  The  base  of  the  pyramid  is  of  serpentine, 
but  of  a  confused  structure. 

*^  I  T^eat,  that  mountains  of  serpentine  are 
sddom  of  a  great  elevation;  and  that  those 
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about  Moudt  Rosa  are  owing  to  a  peculiar  and 
local  circamstance.   • 

**  One  of  the  most  remarkable  hills  of  serpen-    ^*^^<: 
tine^  on  •account  of  the  phenomena  which  it  pre- 
sents,  is  that  observed  by  Humboldt,  in  1793,  in 
the  chain  of  mountains  which  separates  tiie  mar- 
gtavtate  of  fiareith  from  the  Upper  Palatinate*. 

^*  This  hill  is  only  elevated  0ty  ftthomsaboa^e 
the  neighboming  plains:  it  extends  in  length 
from  east  to  west>  its  skirts  conse^ently  are  to 
the  north  and  south. 

*^  The  rocks  which  cnMrn  its  summit  are  of  a 
very  pure  serpentine,  which,  by  its  colour  and 
folmied  fraeture,  approaches  schistose  chlorite. 
It  is  divided  into  tolerably  distinct  beds,  and  re* 
poiea  on  «  Teihed  granite  mixed  with  horn- 
blende. 

'^  Humboldt  having  brought  his  compass  near 
these  rocks  of  serpentine,  saw  with  surprise,  that 
the  north  pole  flew  round  quickly  to  the  south* 
He  farther  observed,  that  the  rocks  of  the  north 
declivity,  and  those  of  the  southern,  have  their 
poles  directly  contrary.  In  the  former  are  only 
found  south  poles,  and  in  the  latter  north  poles. 
The  eastern  and  western  extremities  of  the  bill 
are  in  a  state  of  indifference,  and  do  not  mani- 
fest any  action  on  the  magnetic  needle,  though 
otherwise  the  rock  affords  the  same  appearance. 
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^^In  the  magnetic  parts  of  this  hill  certaia 
rocks  are  also  observed,  which  have  no  acttoSi 
by  the  side  of  similar  rocks,  which; have  a  very 
strong  one/  Scmie  affect  the  needle  attbedie- 
tanqe  of  22  feet 

**  This  mountain  not  only  exerts  its  action  on 
the  magnetic  needle  in  its  whole  mass,  like  some 
other  mountains,  but  it  is  manifest  in  even  very 
small  pieces.  Humboldt  has  observed^  that  frag- 
m^ntsi  scarcely  visible,  are  briskly  moved,  upon 
presenting  to  them,  one  after  the  other,  the  poles 
of  thei  weakest  magoet :  and  it  is  remarkabk, 
that  a  substance  possessing  such  a. decided  po« 
larity,  has  not  the  least  attraction  on  iron  not 
magnetised. 

ff  Humboldt  convinced  himsdf  that  this  ser- 
pentine  does  not  contain  an  atom  of  magnetic 
iron;  all  which  it  contains,  and  which  colonrs 
it,  is  in  the  .state  of  oxyd.  It  is  fOF  nalaralisls 
to  explain  the  cause  of  so  remaik:able  a  pheno- 
menon; ,  . 

'<  The  specific  gravity  of  this  serpentine  is 
tniioh  less  than  that  of  others;  it  only  extends 
from  1900  to  SOOO,  while  the  oidinaiy  weight 
of  this  rock  is  2700,  and  e^n  reaches,  as  Saas* 
sure  has  observed,  ,to  SOOO,  in  certain  varieties 
which  he  found  in  the  vicinity  of  the  lake. of 
Oeneva. 
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<^  M.  Chenevix,  the  chemist,  who  has  em- 
ployed himadf  in  a  succesaon  of  analyses  of 
magnesian  rocks,  found  that  serpentine  and  ol- 
lite  are  composed  of  the  same  elements;  and 
that,  according  to  a  medial  sum  of  many  ana*  . 
lyses,  they  contain,  silex  98,  argil  S3,  magnesia 
34,  oocyd  of  iron  4,  water  11."* 

The  name  serpentine  seems  to  have  been  de-  ^*n^ 
riyed  firom  the  Italians,  who  however  applied  it 
in  differently  to  several  substances;  as  black 
porphyiy  was  called  serpentina  nero,  and  the 
green  porphyry  serpentina  afUicaf.  The  name, 
which  was  vague  at  first,  was  afterwards  con- 
fined to  thismagnesian  rock,  to  which  it  is  most 
strictly  applicable,  from  the  variegation  and 
nnetaons  appearance  of  the  colours. 

FMber  h$ts  minutely  described  several  of  the 
ItaKan  serpentines,  particularly  that  of  Impru- 
neta,  near  Florence.  The  colours  are  white, 
red,  black,  yellow,  and  green;  sometimes  uni- 
forai,  sometimes  intermingled^  Itjs  often  inter- 
sected by  small  veins  of  .asbestos,  and  sprinUed 
with  an  unctuous  miclEirel,  of  a  greenish  silvery 

*  Pktrin  Mm.  i.  177. 

t  Wall.  i.  43S. .  It  is  singular  that  this  truly  learned  author 
should  have  followed  the  common  error  concerning  the  ophites  of 
Pliay. 
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hae^  of  a  square  form,  and  not  hesagonal,  like 
mica*  There  are  also  perpendicular  veinsy  from 
six  to  twelve  inches  in  breadth^  containing  the 
feliowing  substances:  L  Farinaceous  steatite^ 
or  soap  earth,  white  and  green.  ^*  Chalk  of 
Brian^on.  3.  Fibrous  steatite,  passing  to  as- 
bestos. 4.  Asbestos.  5.  White  and  green  ami- 
anthus. As  he  wrote  in  1772,  in  the  mere  dawn 
of  genuine  mineralogy,  has  names  are  modified 
by  his  d^criptions«    , 

Uiefti  in  As  serpentine,  like  oUite,  resbts  fire,  it  would 
be  found  of  far  more  utility  in  domestic  and  pub- 
lic monuments  than  marble;  yet  its  use  bas 
been  unaccountably  neglected,  both  in  ancient 
and  modem  times.  The  beautiful  serpentines 
of  Portsoy,  the  singular  white- veined  maities  of 
Durness,  and  the  most  elegant  of  all  the  marbles, 
that  df  Tiney,  with  the  fine  green  serpentine 
marble  of  Anglesea,  might  supply  tbe  British 
empire  with  decorations  fisr  exceeding  the  fa^ 
shionable  imports  from  Italy,  the  insipid  marbles 
of  Carrara  and  Sienna,  especially  at  a  period 
when  we  should  only  enrich  our  eneaoies. 

Neptoitic  Serpentine,  like  the  other  magnesian  rocks, 
impressed  the  ancients  not  irrationally  with  an 
idea  of  medical  qualities.  Internally  they  would 
act  as  absorbents;  but  the  nephritic  stone  was 
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supposed,  when  only  worn,  to  cure  diseases  of 
the  reins,  or  the  lumbago^.    This  nephritic 
stone  is  oflten  fonnd  in  flat  pebbles  on  the  shores 
of  the  sacred  idand  Hyona,  among  the  Hebudea 
of  Scotland.    It  approaches*  to  what  is  caUed 
jady  the  giada  of  the  Italians,'  and  is  also  foand       Jad. 
ia  the  idand  itself,  adjacent  to  fine  white  mar* 
ble.    As  jad  however  has  ne?ier  been  yet  ob» 
semd  to  constitate  a  rdck,  bht,  according  to' 
the  imperfect  observations,  has  only  been  found 
in  rivers  in  schistose  fiagmentsy  \«»heQce  it  would^ 
seem  only  to  form'  thin  layers^  it  has  not  been 
admitted  into  the  prcisent  work.    It  miist  also 
be  observed,  that  the  analjrses  hitherto  given  of 
this  substance:  are  not'^satisfiKstoiy.    The  jad,- 
which  forms  the  base  of  the  composite  rock 
called  the  Conican  green,  has  been  pronounced 
by  Werner  to  bea  fd9ite,^r  compact  felspar;   ^ 
and  if  the  analysis  of  the  younger  Sailssure  ber 
trusted,  it  contains  no  magnesia.    It  may  seem 
to  be  nearly  the  same  substance  with  the  iconite 
of  the  Chinese,  onfy  in  aihf  higher  state  of  in- 
duration.   This  substance  has  also,  by  ?ome 
writers,  been  csJled  lemanitey  from  the  Locus 
Lemanusy  or  Leman  Lake,  now  called  the  Ldce 

*  Acooiding  to  otheiSj  the  stone,  or  gn?d ;  in  which  seme  it  if 
tued  by  modem  physicians.    See  Johnson. 
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of  GeDeva»  upon  ivhose  shores  it  was  foundby 
Sausstire. 

Wemer  and  his  disciples  have  continned  the 
ancient  name  of  nephrite  to  jad,  which  they 
class  among  the  magnesian  rocks;  at^d  they  di- 
vide it  into  two  sab-species ;  the  oriental,  which 
is  brought  froni  China  and  the  East*,  and  what 
they  call  hdlstein^  or  axe*stone,  because  it  is 
brought  in  (be  form  of  axes  from  South  Ame- 
rica, whence  it  might  strictly  be  called  occi- 
dental. It  is  to  be  regretted  that  no  able  cbe- 
^  mist,  no  Klaproth  nor  Vauquelin,  has  analysed 
the  various  kinds  of  jad,  though  a  stone  of  cele- 
brated beauty  and  utility;  and  it  remaiitf  as- 
certain, whether  it  ought  to  be  r^rred  to  the 
magnesian,  the  argillaceous,  or  whether  it  may 
Hot  even  be  an  unctuous  keralite,  resembliog 
unctuous  quartz.  It  may  jperbaps  even  be  of 
various  kinds  and  compositions,  aAerwsrds  to 
be'  distinguished  by  new  appellatioDS.  Recent 
French  writers  have  called  it  felspath  cmpact 
jadien^i  which,  they  add,  is  the  jad  of  thelapi* 

*  Wad^  P*S3»  mendons  different  monument  of  nephrite,  aooQg 
which  one  of  a  leek  green»  which»  he  adds»  is  guula,  and  is  maHud 
with  Peraepolitan  chancten.  Rosiere  brought  from  Egypt  *  N* 
ment  of  red  granite^  maiked  with  the  lame  letteis,  hom^vif^ 
meat  whkhy  if  I  foijAefaber  ij^tj  be  dsKOvered  in  the  DeMCtof  Stt(^^ 

t  Bnrd,  l(^. 
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daries,  and  the  nephrite  of  the  Giermans;  only 
different  from  other  compact  felspar  by  its  tena* 
city,  weighty  and  unctuous  appearance,  while  it 
melts  tmder  the  blow-pipe  like  other  felspars. 
The  able  and  ingenious  Haiiy  has  added  the 
lemanite,  or  white  jad,  as  an  appendix  to  fel^ 
spar,  under  the  name  aSfeUpath  tenace;  while 
he  ranks  jad,  the  nephrite  of  Werner,  among  the 
substances  whose  characters  are  not  sufficiently 
known  to  find  a  place  in  the  sjrstem.  He  re- 
gards the  axe-stone  as  totally  different  from  the 
oriental  jad,  of  which  he  gives  two  analyses,  one 
by  the  younger  Saussure,  who  found  iron,  man- 
ganese, soda,  pofc-ash,  &c.  &c.  and  has  acquired 
Utile  reputation  as  a  chemist.  Karsten,  in  his 
tables  of  mineralogy,  Berlin  1808,  has  given 
another,  by  Kastner,  which  is  probably  authenr 
tic,  and  deserves  repetition ;  silex  50,  magnesia 
31,  argil  10,  water  S,  oxyd  of  iron  5,  with  a  tint 
of  chrome. 

Mineralogists  having  in  general  supposed  that 
jad  or  nephrite  occurs  in  veins  or  layers  in  ser- 
pentine rocks,  it  was  proper  some  account  should 
be  given  of  so  remarkable  a  substance.  For  the 
same  reason,  it  may  be  proper  here  to  mention 
asbestos  and  amianthus,  almost  constant  in  the  ^^^ 
midst  of  serpentine,  but  which  cannot  be  regarded, 
as  forming  rocks.  The  late  ingenious  Dr.  Walker, 
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ptofessor  of  mineralogy  in  the  University  of 
Edinburgh^  who  repeatedly  visited  the  Western 
Isles  of  Scotland,  is  said  to  have  asserted^  that 
the  little  isle  of  Bemerar,  which  terminates  tk 
'  exterior  chain  of  the  Hebudes,  is  composed  of 
amianthuSs  or,  as  he  more  probably  intended,  a 
mixture  of  asbestos  and  amianthus.  Lord  Sea* 
forth,  the  excellent  proprietor  of  these  remote 
regions,  and  himself  a  mineralogist^  when  con- 
sulted by  the  author,  answered,  that  so  siogiilar 
a  circumstance  was  unknown  to  him,*  thoagh  it 
could  scarcely  have  escaped  his  information. 
The  finest  amianthus  occurs  in  Corsica,  fomio; 
beautiful  whiter  silky  threads,  of  two  feet  or  mn 
in  length ;  and  it  b  so  abundant,  that  Doloquea 
used  it  instiiul  <of .  flax  to  piLck  his  mioerak 
There  is  also  a  inouiftain  in  the  UraJiao  chain 
which  is  called  the  Silky  Momitain,  as  in  the  fis- 
sures of  a  Saussurite  or  magnesian  basaltin  there 
is  found  an  amianthus,  which  at  fini  appears 
compact  and  hard,  but  when  exposed  to  th6  air 
Aht  .  some  months,  it  swells,  and  becomes  a  fine 
down,  as  flexible  as  cotton*.  But  even  this  can 
scarcely  be  said  to  form  a  constitoent  part  of 
the  mountain^  and  amianthus  on  a  smallerscale 
is  frequent  in  rocks  of  this  description ;  so  that 
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it  must  cdntiDue  to  be  r^rded  as  a  parasitic 
substance:  and  if  even  a  rock  or  hJU  consisting 
solely  of  asbestos  and  amianthus  were  discover- 
ed, it  must  be  classed  among  the  anomalous,  as 
being  contrary  to  the  usual  course  of  nature. 

Having  thus  discussed  the  chief  parasitic  sub- 
stances which  are  found  in  serpentine,  it  is  pro* 
per  to  return  to  the  immediate  consideration  of 
that  celebrated  rock. 

Werner  and  his  disciples  divide  it  into  two  of 
their  barbarous  sub-speciesy  under  the  epithets 
Common  and  Noble;  the  latter  being  trans-   ^^^^, 
parent,  and  chiefly  found  in  Silesia.    It  is  gene- 
rally of  a  dark  leek  green,  and  of  an  unctnous 
visage*    Mr.  Jameson  says  that  in  Italy  it  is 
called  nephrite,  vnth  which  it  might  perhaps  be 
classed.    But  when  Broohaot  supposes  that  the 
verdeantica^  and  other  green  marbles  well  known 
in  Italy,  belong  to  the  noble  serpentine,  he  for* 
gets  that  they  are  all  opake,  while  the  latter  is 
translucent.    When  he  quotes  Estner,  who  con- 
founds the  verde  antico  and  ophite  with  green 
porphyry,  the  confusion  is  infinite  9  for  the  verde 
.  antico  is  a  marble,  which  will  presently  be  de* 
scribed;  and  the  ophites,  as  already  shown,  is  a 
mere  error,  echoed  by  mineralogists  for  a  cen- 
tury and  SL  half,  while  the  ophites  of  Pliny  is  an 
oUite.    The  noble  serpentine  of  Werner,  which 
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is  found  in  small  masses  or  disseminated,  seems 
rather  to  belong  to  lithology  or  gemmology. 
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Black  serpentine,  from  Egypt* 

Brownish  s^pentme,  from  the  same,  llese 
are  small  statues,  described  by  Wad 

Serpentine,  with  white  spots^  from  Cecina,  near 
Volterra,  Tusceoiy. 

Black,  from  Monte  Ferrato-di-Prato,  call  Nero- 
di-Prato. 

Green,  from  the  same,  Verde-di-Prato, 

GabbrOj  or  serpentine  of  various  colours,  from 
Imprudeta,  seven  miles  south  from  Florence. 

Green  .serpentine,  with  yellow  spots,  from  the 
Sierra  Nevada,  in  Spain* 

Serpentine,  shaded  with  various  tints  of  greeO) 
from  the  Pyrenees*.. 

Deep  green  magnetic  seipentio^,  fromBareuth. 

GreeQ  serpentine,  marbled  with  white,  from  tbe 
Vale  of  ChamounL 

Serpentines,  from  Corsica  and  Italy* 

*  The  erroneoitt  ophite  of  Pkktsou,  whoie  fvork  oo  tbeiy- 
nees  has  great  merit.  See  his  prolix  dissertatioD  on  this  pretended 
ophite,  Joum.  des  Mines,  v.  31.  He  is  however  neuer  the  troth 
than  Gesoery  and  hii  tucoeNon,  who  toppONd  ophite  to  be  green 
porphjrry. 


firowB  sorpentiney  spotted  witJi  iecl>  firom  Ifae 
limrd  pcitit. 

Daii  {pem  serpentioe,  from  the  aanie :  peoriii^[i9 
the  name  of  the  cape  is  derived  from  tiie  ofAaur. 

Serpfsntiney  of  Tarious  colours,  from  Portaoy. 

YeUowish  serpentine)  from  Zoblkz^in  Saxcny. 

Bhkck  serpentine,  spotted  with  red,  from  the 
same* 

Green  serpentine,  m  pdbbles,  fi^om  the  lake  of 
Geneva. 

Granular  serpentine,  from  the  Alps. 

Serpentine,  from  the  mountain  of  Cervht    ... 

aqnuQcnraB  i&   mwculsbu 

With  mica,  frx)m  the  Lizard  point,  &c.  ^ 

With  veins  of  steatite,  from  Cornwall,  Portsoy. 

With  asbestos,  from  the  same. 

With  amiaBthus,  from  ZoUitz. 

With  foliated  steatite,  amianthus,  and  garnets, 
from  the  same. 

With  garnets,  f»om  Bohemia. 

Witii  asbestos  and  cakoreoas  spar,  from  PSrato. 

With  spangles  of  satiny  dialli^,  the  smaiagdild 
of  Saussure,  from  Impruneta. 
'  With  metallic  diallage,  from  Saxony. 

With  the  same  and  epidote,  from  Queyras^  near 
Brim^on. 

VOL.  I.  2  a 
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Saossure  presents  sonie  uncommon  exitmpies; 

Serpentine,  ivith  spots  approaching  to  crystal' 
lisalibn :  may  not  this  be  the  stone  aentiQlied  by 
Pliny  as  gemmose?  §  107- 

Laminar  serpentine)  of  a  yellowish  gre^,  with 
^  striated  suriaces^  and  translucent  on  the  edges. 
§  2258. 

He  also  describes,  §  1434,  another  granular  ser- 
pentioe,^  with  an  earthy  firacture. 

Mount  Cervin  rises  to  a  prodigious  hei^  un- 
der the  form  of  a  triangular  obelisk  of  bare  lock) 
which  ^eems  hewn  with  a  chisel :  the  appearance 
is  alike  singular  and  magnificent.  Saussore, 
^  8220,  gives  a  curious  account  of  this  surprising 
mountain  of  serpentine. 
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chmcttn.       Texture,  fine-grained,  compact.. 

Hardness,  basaltic.  Fracture,  generally  even 
and  ^rthy,  soofietiffies  soaly .  Fragm^t^i  amor- 
phousi  rather  blunt, 

Weight,  granitose. 

Lustre,  dull^  so^netimes  rather  glimmeringi 
from  particles  of  siderite.    Opake. 

Colour,  black  or  dark  grey,  sometimes  ^^J 
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verging  towards  the  gseen,  from  ^n  exce^  of 
magiMsis. 

Thia:  stone  may  be  ^  regarded  as  jritermediate 
betureen  basaltin  and  serpentine^  and  might  be 
called  knagnesian  basaltin  s  but  as  it  is  the  most 
ranaricable  pierre  de  come  of  Sanssore,  it  has 
be«a  thought  proper  to  giye  the  name  of  that 
gimt  dbsenrer  to  this  important  rock. . 

The  pierre. de  come,  or  comienne,  is:  a  vague  Conitome. 
aifeUation,  still  retained  by  the  French  mine- 
ralogists* It  sometimes  implies  a  trap,  some* 
times  a  wacken*  sometimes  an  earthy  siderite  i 
and  sometimes  more  appropriately  the  preaent 
lodk.  Saussurcihas  observed^  ^  12S5,  that  when 
^e  comhnne  appears  crystallised,  it  assumes 
tiiename  of  hornblende.  He  has  given,  §  ^i5^ 
an  analysis  of  his  pierre^  de  comCy  and  observes, 
that  the  chief  difference  between  it  and  basalt 
is  the  mixture  of  magnesia.  In  Kennedy's  ac*  - 
cniate  analysis  of  basalt  there  is  no  trace  of 
aiagoesia;  but  in  the  Saussurite  there  ought  to 
le  more  than  6  in  the  lOO,  The  decomposition 
cf  the  iron  often  forms  a  kind  of  bark  around 
this/stone,  whence  it  has  been  called  by  some 
aoth^ls  pierre-d-ecorce. 

Polomieu,  in  his  celebrated  memoir  on  felsite 
and  trap,  which  precedes  his  distribution  of  vol- 
canic products,  observes,  that  the  cavities  i» 

8a2 
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trap,  are  commonly  filled  with  calcarebos  spv} 
while  those  of  his  roche'de-come,  or  Saomrite, 
bendes  calcareons  spar,  often  present  a  green 
mthitottite.  steatite  exiremely  ferrngiiious^.  This  feature, 
wit^  the  occnntBce  of  amianthnsi  and  other 
fidodes  of  talc,  confirms  the  magnesian  propen* 
•ity  of  this  rock ;  and  as  these  green  tiodalei 
are  also  frequent  in  amygdalite,  it  is  to  be  sss* 
pected  that  the  latter,  to  the  base  of  wbicb  va- 
rious denominations  have  been  assigaedi  ta^J$ 
when  daiy  luBatj^sed,  be  faniad  to  bdong  to  this 
division* 

Dolomieu  also  considers  the  chlorite  slate  of 
Wiemer,  which  often  presents  octahedral  crystab 
«f  itm^  as  inteiwe^ate,  between  the  rode  ii 
came  and  the  talcs  ^  whfle  the  former  gnuiisW 
irom  trap  to  sierpentMe* 

^«  in  Tmscany  there  are  fi^qnenft  examplei  of 
these  passages  of  roche  de  come  to  geipeatine 
At  Pietra  Mala,  on  the  ridge  of  l^e  Aj^Miae^ 
to  the  tight  of  the  road  from  Bologaa  to  Flo- 
vemse,  there  is  a  mountain  which  presents  «i 
%he  kmds  of  gradations  between  serpeiAiii^  at* 
Tochs  de  come^  and  the  passage  of  the  earthy 
grain  of  this  to  the  scaly  texture  of  honAto>^ 
or  torneus  ^fffHitkosus.    This  nwhe  de  etumet  ^f  ^ 


black  base^  marked  with  wkite  and  green  spots^ 
ha»  beea  taken  for  a  l^^va  by  inany  naturalists^ 
among  others  by  Mr.  F^rber."* 

That  the  comienne  ig  s^  term  which  onght  t^ 
be  dismtased  from  xnineralc^y,  will  sufficiently 
appear  from  the  following  description^  by  Brong* 
niarty  a  very  industrious  and  exact  miqeralogisjtii 

'*  Cwn6e»n€'\  is  a  rock  very  difficult  to  d^tecf 
mn^  and  atiU  morci  difficult  tp  confine  to  pfet- 
ciae  limits.  On  one  side  it  approaches  veiy 
near  to  waoken,  and  on  the  other  to  argillaceous 
schi^tus:  it  has  besides  nunjieroiis  relations  w?tb 
basaltj  and  even  with  amphibole,  or  hornbl^nd?* 

<<  This  rock  is  generally  compact  and  solid ; 
its  fracture  is  duU^  rather  even,  but  irregiilai:^  it 
yields  by  breathing  on  it  a  very  sensible  argil- 
laceous odours  it  is  generally  difficult  to  breakb 
causing  the  hammer  to  rebound^  and  presenting 
a  kind  of  tenacity,  which  throws  it  at  a  (Matance 
from  vacken,  and  approaches  basalt.    It  often 

*  Journal  de  FbyBiqoej  1794a  p.  £5$. 

*'  t  Corneut.  Wall.  This  genus  contains  the  f;reater  part  of  our 
wmpMb^ie  hornblendes,  Comienne  rock^  Hatty;  omittiog  the  t»* 
netifs  S»  3,  »iid  4-^vulgvly  ^i^rre  ^  comf . 

"  Thtf  species  mast  not  be  confounded  with  the  Jkora^lnn  of  the 

German  mineralo^ts:  it  has  been  seen  that  this  was  a  silex. 

Comienme  must  also  be  distinguished  from  the  toche  de  came  of 

SaoMnre*  which  seems  to  be  a  trap  rock,  in  the  acceptation  that  we 

•  give  to  tet~word,  aeeeidiDg  to  Mr.  Werner.*' 
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possesses  sufficient  tenacity  not  to  be  scratched 
by  the  copper  knife,  which,  on  the  contrary, 
leaves  its. mark.  It  is  even  difficQlt  sometimes 
to  be  scratched  with  iron. 

*'  CornSenne  is  easily  melted  into  a  black 
bright  amel,  and  this  character  distinguishes  it 
from  schistus,  when  it  possesses  the  texture  of  it, 
tfnd  from  schistose  jasper,  when  it  approaches  it 
by  its  hardness :  it  almost  always  aots  upon  the 
magnetic  needle. 

'^  Most  mineralogists  look  upon  this  rock  as 
an  intimate  and  invisible  mixture  of  am|>hibole* 
and  clay. 

^*  We  shall  establish  the  following  varieties  in 
this  species : 

"1.  Compact  Cornienne.  It  is  solid,  com- 
pact, difficult  to  break ;  its  fracture  is  uneven, 
passing  to  the  conchoidal. 

**  I  will  give,  as  an  example  of  this  variety, 
the  brown  paste,  approaching  to  the  violet,  of 
the  amygdaloids  of  Drac.  Doiomieu  considered 
it  as  a  comienne  well  characterised.  The  paste 
of  the  amygdaloids  of  Derbyshire,  called  toad- 
stone,  should  be  equally  placed  with  it,  and  that 
of  the  agates  of  Oberstein,  &c. 

,  *  An  absurd  name  for  horableode  or  sideritej  sigiufying  forsooth 
•whiguous,  while  there  is  no  tnbttance  less  ambigaotts.    P. 
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<' iL  Tnp  CamAffme*.  This  variety  is  baid; 
it  weaiB  iron,  but  does  not  sparkle ;  it  is  Qom- 
pact ;  its  grain  is  consequenUy  fine,  close,  and 
absolutely  dull.  This  is  what  distinguishes  tnap 
from  basalt;  the  latter  always  showing  in  its 
fracture  a  grain  rather  crystalline.  It  breaks  in 
parallelepipeds:  its  fracture  is  sometimes  ccfti* 
choidal.  Its  most  general  colour  is  black,  but 
there  is  some,  bluish,  greenish,  and  reddish^ 
(Wall.) 

'^  The  trap  here  mentioned  is  an  homogenous 
rock.  It  is  easily  distinguished  by  its  charao« 
ters  from  the  trapose  rocks.  • 

*'  This  rock  is  very  coounon  in  several  parts 
of  Sweden* 

*^  d.  Lydian  Com^ne^.  This  camienne  is 
black,  dull,  compact;  it  is  softer  than  the  trap, 
or  c&miennes  and  has  not  the  paralldiopided  free* 
ture :  it  is^  on  the  contrary,  perfectly  compact, 
and  sometimes  rather  schistose :  it  is  scratched 
not  only  by  iron,  but  also  by  copper,  when  the 
angle  or  edge  of  a  piece  of  copper  is  applied; 
but  when  this  rock  is^  rubbed  with  the  flat  or 

*'  *  Comeus  trapezius.  Wall.    Trsp  is  a  Swedish  word,  which 
means  stain.    This  name  has  heen  given  to  this  com/enne,  because 
the  monntains  which  it  forms  present  a  kind  of  steps  or  seats  ia 
iheirdeelivities.**    (WaU.) 
"  t  Corneus  trapezius.    Lapis  Lydiusy    (Wall.) 


roDoded  part  of  a  copper  iiiBimiiidiii^  it  reeems 
(be  nark  of  the  metal  It  h  by  these  chancten 
that  it  is  distingaisbeol  from  the  blacloest  and 
aiort  compact  argiliaceons  schist!  ^thej  being 
always  scratched  by  coppar^  andueyei  reoeifiog 
any  mark  from  it,  howeirer  applied^  besi(ies> 
schistf  do  not  melt  like  comSetme. 

'*  It  is  on  the  property ,  which  the  Lydian 
eomSenne  possesses,  of  receiying  the  mark  of  oer- 
tain  metals,  that  the  use  that  is  made  of  this 
stone,  to  judge  by  sight  of  the  ^atity  of  gold, 
is  founded.  It  is  vulgarly  called  touch-stoDe*. 
It  has  also  the  name  of  Lydian,  becaaae  the 
ancients  gave  that  name  to  touchrstone^  bat  it 
no  longer  comes  from  Lydia.  Those  atpveaent 
used  come  fnom  Bohemia,  Saxony,  and  Siltti^* 
I  dare  not  however  affirm  tJwt  die  tondh-stoBfis 
of  those  countries  are  all  rdated  to  this  wie^ 
of  cfmtienne.  It  is  even  probaUe  tkat  the 
greater  part  among  them  are  basalts. 

•*  The  Lydian  comienne,  of  which  we  are  here 
treating^  is  that  used  as  a  touch-stone  among 

"  *  Touch-stones,  and  the  manner  of  using  them,  will  be  ipoken 
of  more  in  deUul  in  treating  of  the  uses  of  gold.  It  is  pfobabk  that 
di&rent  kinds  of  stones  are  used  as  touch-stones,  schisto^  ichistoie 
jaspers,  and  perhaps  eren  hasalts.  Wallerius  thou^t  he  dv^ 
guished  three  kinds  of  touch-stones,  which  he  lefened  tq  thiee  l^pdi 
^f  rooks,  hasal^  schistus,  imd  eam^miM." 


± 
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&6  gcMsnMis  tad'  assajenof  Paris.  I  kun 
leen  no  olber  sort  among  theni.  It  is  so  nmcdi 
the  better,  as  it  is  bliMker^  and  more  oompaotl 
It  is  certainly^  property  qieiddagy  neither  a.ba» 
sidt  nor  a  tdhistose  jasper.  It  is  said  to  oonoe 
from  Germany,  by  the  way  of  Naremberg :  but 
those  who  sell  them  know  nothing  more  of  it.    . 

^  Comienne  belongs  either  to  primitive  or 
transitive  earths.  It  never  contains  organised 
fossile  bodies.  Sometimes  it  forms  Uiick  beds, 
scMnetimes  it  presents  itself  in  masses,  in  which 
the  stratification  is  not  perc^tible.  It  consti- 
tutes in  this  instance  the  base  of  certain  amyg- 
daloids,  or  glandular  rocks."* 

Brochant  is  equally  perplexed^  The  com^^ 
etme^  he  says,  is  sometimes  siliceous  schistus, 
sometimes  Lydian  stone,  sometimes  the  clay- 
slate  of  Werner,  hornblende  slate,  wacken,  trap. 
An  appellation  so  vague  ought  to  be  finally  dis- 
nissed.  The  other  pierres  de  come  of  the  French 
will  be  found  in  their  proper  divisions ;  but  as 
that  analysed  by  Saussure  himself  contained 
mi^nesia,  which  rarely  occurs  in  the  stones 
above  mentioned,  it  is  proper  to  confine  his 
illustrious  name  to  the  present  division,  which 
has  scarcely  attracted  the  notice  of  mineralo- 

*  BloogDiwt^  i.  S50* 


gists.  Mr.  Xirwao  has  indeed  observedt  that 
serpentine  is  sometimes  intimately  mized  vith 
hornblende^  or  trap,  in  which  case  it  is  Uack, 
It  may  in  that  case  be  regarded  as  a  transition 
fit>m  serpentine  to  Saussurite;  and  the  connec- 
tion  between  trap  and  serpentine  has  been  al- 
ready observed  by  Werner. 

Sanssurite,  in  rolled  pebbles,  from  the  lake  of 
Geneva, 

The  same>  from  the  Alps. 

Saussurite,  with  nodules  of  steatite,  from  the 
western  isles  of  Scotland. 

With  veins  of  amianthus,  from  the  Pyrenees. 

This  substance  is  common  in  Saiissorite^  and 
evinces  its  magnesian  nature. 


MODE  VIIL    GREEN  GRANITEL 

A  genuine  green  granite,  found  among  the 
ancient  monuments  of  Egypt,  has  already  beta 
described  in  the  account  of  that  rock ;  but  that 
beautiful  substance  is  so  extremely  rare,  that  it 
cannot  interfere  with  the  present  object.  The 
Egyptian  is  composed  of  quartz,  mica,  and  an 
OfVo^Kfs.  emerald  green  felspar;  while  the  green  granitd 
here  implied  seems  a  mixture  of  felspar  and  si- 
derite  with  steatite,  the  magnesia  having  even 
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penetrated  the  felspar^  and  imparted  its  nstial 
green  colour,  whence  it  has  received  its  common 
appellation. 

It  is  found  in  the  Vosges  mountains  in  France, 
and  there  is  a  manufactory  at  Paris,  where  it  is 
cut  into  tables,  yases,  chimney-pieces^  and  other 
articles  of  decoration.  •  ■  * 

The  fracture  has  the  soft  unctuous  appear- 
ance of  a  magnesian  rock,  and  the  obscure  green 
colour  is  a  further  characteristic  of  that  class  of 
stones,  so  that  there  seems  little  doubt  but  it 
must  belong  to  this  Domain. 

Similar  granitels  are  found,  it  is  believed,  in 
Westmoreland,  and  in  Ireland.  Occasionally 
some  crystals  of  the  felspar  are  large  and  regu- 
lar, when  it  assumes  the  form  of  a  porphyry. 


MODE  IX.    MAGNESIAN  LIMESTONE. 

Many  limestones  are  so  much  impregnated 
with  magnesia,  that  their  qualities  become  af- 
tered,  and  they  are  injurious  to  vegetation. 
Accoiding  to  Dr.  Kidd,  the  limestone  of  parts 
of  Derbyshire,  Nottinghamshire,  and  Yorkshire, 
is  of  this  kind;  and  at  Matlock  the  limestone 
of  the  rocks  on  the  side  of  the  river  where  the 
houses  are  built  is  magnesian;  on  the  other 
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pure.    Mr.  Tennftat  has  analysed  the  stone  em* 
ployed  iu  two  reoiarkable  ancient  buildisgs. 


"STONE  OF  YORK 

"STONE  OF  WEOTWR. 

MINSTER. 

STERHAtU 

Carbonic  acid  .  47)00 

Carbonic  acid  .  47,16 

lime 33,24 

Lime     53,48 

Magnesia   .  .  .  19>36 

Magnesia  .  .  •  17i76 

Iron  and  clay  .    0,40 

Iron  and  clay  .   1,60 

100,00 

ioo,o(r 

But  the  most  remarkable  stone  of  this  kind  is 
Dolomite.  Dolomite,  resembling  a  primitive  granular  lime- 
stone, but  which,  according  to  many  analyses, 
contains  not  less  than  45  of  magnesia,  in  the 
form  of  carbonate.  This  stone  received  its  same 
fa>m  Dolomieu,  who  observed  it  among  the 
remains  of  ancient  sculpture  at  Rome^  and  after- 
wards discovered  it  in  the  mountains  of  Tyrol. 
It  has  been  classed  among  the  primitive  mar- 
bles; but  the  essential  difference  is,  that  the  in- 
fluence of  the  magnesia  prevents  its  effervescence 
ivith  acids,  unless  previously  pulverised,  wbw 
the  calcareous  particles  are  affected  by  the  ex- 
posure. It  IS  also  sometimes  phosphorescent 
when'  scraped  in  the  dark>  and  elastic  in  thin 
plates.  It  sometimes  contains  veins  of  greea 
mica,  like  the  primitive  marble  called  Cipolioo- 
In  appearance  it  differs  but  little  from  granular 
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limestone.  The  ApoUo  of  Belvidere,  and  some 
other  beautiful  statues,  are  said  to  be  formed  of 
Dolomite. 

Dolomite  forms  arrects,  or  uprights,  extend- 
ing from  the  base  to  the  summit  o(  the  Alps  of 
Tyrol ;  whence  it  has  become  a  proverb  in  the 
country,  that  no  mountain  exists  without  a  hat 
of  limestone*.  It  is  sometimes  in  large  masses, 
sometimes  in  thin  layers,  altematiilg  with  fdi* 
aceorn  mica.  Saussure,  ^1929>  observes,  that 
most  of  the  primitive  limestones  of  St  Gothard 
are  Dolomites ;  and  they  often  contain  the  para«^ 
sitic  substance  called  tremolite. 

8TRX7CT0RB  I.      MAQ19SSIAN  LIMMTONB. 

From  the  North  of  England^^  and  various  other 
countries. 

sraucTURB  ii.    bolomitb. 

Aspect  1.    Entire.    From  the  ruins  of  Rome, 
From  the  Alps  of  Tyrol 

Aspect  2*    Mingled.    From  St  Gothard,  with 
tremolite. 
The  same,  elastic,  with  foliaceous  mica. 
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MODE  X.    GREEN  MARBLE. 

In  moat  rocks  the  green  colour  betrays  the 
presence  of  magnesia,  whence  it  becomes  ai 
emphatic  epithet.    In  the  magnesian  limestooe 
this  effect  is  not  observable,  because  the  mioute 
talcous  particles  are  intimately  combined  with 
the  calcareous i  but  where  they  ai:e  aggr^ted 
apart,  as  in  the  green  granitel  and  grew  marble, 
the  colour  becomes  characteristic.    The  latter 
is  also  called  sometimes  serpentine  marblej  be- 
cause in  fact  the  green  parts  belong  to  the  rock 
called  serpentine,  while  the  white  are  purelj 
calcareous.    These  marbles  have  never  been 
classed  with  glutenltes,  being  neither  bricias  nor 
pudding-stones,  but  an  irregular  and  original 
compound  of  serpentine  and  marble,  in  wbich 
the  former  is  preponderant. 
The  most  celebrated  rock  of  this  description 
FMMiiic».   is  that  called  the  verde^ntico,  or  ancient  green, 
in  which  a  green  serpentine  with  dark  spots, 
seemingly  rather  argillaceous,  is  interspersed 
with  a  pure  white  marble.    This  is  the  Laconiaii 
marble  of  the  ancients,   of  which  there  were 
quarries  near  Mount  Taygetus;  and  Pliny  has 
rightly  characterised  it  as  more  cheerftd  tfiao 


MOAB  X.      6BBBM  MAHMt.  $6T 

any  other.  Bat  the  whole  passage-  agtin  de- 
serves attention:  *'  Some  marbles  are  esteomed 
VJERT  PRsciousy  as  the  Lacedemohian  green,' 
more  cheerful  than  bSL  the.  rest.  So  also  the 
Aagnstean,  and  afterwards  the  Tiberian;  first 
discov^ed  in  Egypt  in  the,  reigns  of  Augustus 
and  Tiberius.  The  difference  between  them  and 
opMtes  is>  that  the  latter  is  spotted  like  a  ser« 
pent,  whence  it  received  the  name;  while  die 
others  present  spots  of  a  different  fortu^  the 
Angustean  being  crisped  into  wavy  spots,  while 
in  die  Tibeiian  the  white  {canities)  is  scattered, 
not  convolved.'' 

Such  is  this  celebrated  passage,  which  has  led 
to  many  errors  in  mineralogy,  as  it  has  been 
conceived  that  the  ophites  was  green  porphyry, 
and  that  the  other  kinds  were  green;  whereas  it 
is  dear  firom  the  subsequmt  part  of  Pliny's  de- 
scription, that  the  ophites  was  grey  or  whitish, 
being  a  spotted  oUite,  and  when  the  spots  were 
of  golden  mica  it  became  the  most  esteemed 
Lapis  Tbebaictts  of  the  ancients.  In  like  man- 
ner the  **  siCf  so  the  Augustean,"  only  impliea 
that  both  were  esteemed  very  precious,  like  the 
Laconian,  but  not  that  they  were  of  a  green 
colour*. 

*  For  the  aocient  ttsdmoiiiet  coDceming  the  green  marble  of 
Laccmia^  the  reader  it  referred  to  the  karaed  work  of  Blatijue  Carf» 


A  racent  French  auihor  gives  thevfeflmniq; 
accGSflit  of.  tiie  xierde^ntko ;  but  he  i&oertaiidjr 
XBtstaken  when  he  regards  it  as  a  bricia.  . 

^  The  vcrde-antko  skoold  be  considered  as  a 
kitid  of  bricia^  the  parte  of  which  is  a  mixture  of 
talc  and  limestone,  and  the  fragments,  of  a 
greenish  black,  are  owing  to  serpentine  more  or 
less  pure.  This  marble  is  an  aggregate  of  white 
marUe  and  green  serpentine,  reduced  to  angnlar 
pieces^  or  Uended  in  its  paste,  and  giving  toita 
green  colour,  more  or  less  deep. 

*'  The  verde^dntico  marble  of  the  finnt  qnakty 
is  that  of  which  the  paste  is  of  a  grass  gneeoy 
and  the  black  spots  are  of  serpentine^  of  that 
sort  called  noble  wrpentine.  It  dionld  also  be 
sprinkled  with  white  spots,  whidi  nmders  it 
more  gay  than  when  they  are  wanting. 

**  This  marble  is  much  esteemed  in  commerce, 
b«t  laige  pieces  of  a  fine  quali^  are  seiddm 
fimnd.  Nevertheless  there  are  four  beautiful 
ccdumns  in  the  Hall  of  Laocoon,  in  the  Napo* 
leon  Museum;  but  there  are  mueh  finer  ones  at 
Parma. 

'*  It  was  known  by  the  ancients  under  ^ 
name  of  Spartanum,  or  LacetLtmomtan;  and  we 

ophilos  (Biagio  Garofalo)  De  Marmorilut  Antiquis,  Traj.  17^3, 
4to.  Some  estiacU  may  be  found  in  the  Appnutis.  See  alio  the 
aooooxu  of  dK  aocieiU  marUcB  in  Domain  v. 
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are  informed  it  was  dug  in  the  environs  of  Thes- 
salonica,  in  Macedonia,  which  at  present  forms 
part  of  European  Turkey  *. 

•*  This  verde-anticoj  properly  so  called,  must 
not  be  confounded  with  the  marbles  known  by 
the  names  of  vert-de-fner,  or  vert-d^Egj/pte.  The 
real  verde^antico  is  a  bricia,  and  never  is  mingled 
with  red  spots,  while  those  just  mentioned  are 
veined  marbles,  mixed  with  a  dull  red  substance 
which  gives  them  a  brownish  hue,  not  very 
agreeable.  Besides,  it  is  one  of  those  marbles 
which  decompose  in  the  open  air/'f 

This  decomposition  is  rather  a  proof  that  the 
darkest  parts  are  of  an  argillaceous  nature.  Dr. 
Kidd  regards  the  genuine  verde-antico,  which 
must  be  carefully  distinguished  from  ancient 
green  porphyry,  and  from  mere  serpentine,  as 
**  an  irregular  breccia,  cbnsisting  of  fragments 
of  dark  grey  compact  limestone,  black  argilla- 
ceous schistus,  and  white  granular  marble,  im- 
bedded in  a  specie^  of  serpentine,  which  here 
and  there  i»  of  a  uniformly  green  colour,  and  a 
considerable  degree  of  transparency,  very  closely 
resembling  j ad,  or  coinpact  talc. 

*•  The  fragments  of  white  marble  are  very  sin- 
gularly fringed,  as  it  were,  with  a  green  sub- 

*  A  gross  mbtake,  and  glaring  inconsistency, 
t  Brard,  333, 
VOL.  I.  2  B 
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9tanpe»  whiebi  protieeding  i»  the  fcw»  of  close 
parallel  fibres  from  every  part  of  the  edge,  pene- 
trates into  each  fragpieat  to  the  ^rtent  of  aboat 
the  tenth  of  aa  ioch, 

'<  This  £^)|)earance  is  j»f  difficult  explaaation; 
because  it  seems  that  the  penetration*  being  so 
regular)  and  aocommodated  to  the  oatlineofthe 
fragment,  must  have  t9ken  place  subsequently 
to  tlie  formation  of  the  breccia*" 

It  is  certain  t^M  diffbresit  specimens  of  (his, 
substance  bave  great  variations,  as  probably 
they  are  from. different  quarries..  In  96at  the 
pieces  of  ela3r^^afee  easily  detach  themselfes 
from  the  mass;  but  in  the  finest  fragments  the 
whole  is  so  intimately  blended  together,  and  tbe 
general  appeariance  so  diflfi^rent  froin  that  of  a 
bricia,  that  no  artist  nor  antiquary  has  ever  ap* 
pited  thi9  name  to  the  Spartan  green.  Parts  of 
the  new  quarry  in  the  Isle  of  Angleseapeifotly 
resemble  the  verde^antico;  but  no  one  has  sup- 
posed that  beautiful  stone  to  be  a  brida.  The 
polzevera  of  Genoa  is  iu  like  manner  a  greeo 
serpentine,  with  veins  of  white  marble,  but  is 
never  classed  among  tbe  bricias« 
P^ati  There  is  another  ancient  and  very  rare  mar- 
ble, of  a  deep  green,  with  little  distant  red  and 
black  spots,  and  fragments  of  entrochi  changed 
into  white  marble.    Another  rare  kind  is  called 


Antique. 


leek  ikarble,  being  ^f  ^bright  grecSii  shaded 
with  a  blackish  greein  so  as  to  form  long  veins^ 
with  a  fracture  in  sptintei^like  that  of  wo6d& 
There  is  a  table  of  it  a£^the  Hotel  de  la  Mon- 
noie,  at  Paris*. 

Of  modern  green  marbles,  the  poltei^ra,  al*  Modem, 
ready  mentioned,  is  so  called  from  a  mountain 
on  the  north  of  Genoa*  This  marble  often  pre^* 
sents  red  calcareous  parts  t»  like  that  of  Aiigle^ 
sea;  but  in  the  latter  the  red,  and  even  the 
white,  seem  so^  intimately  combined  with  mag* 
nesian  particlieis,  that  they  do  not  effervesce  with 
the  nitrous  acid,  white  in  the  verde-antico  the 
effervescency^  of  the-wirite  parts  is  very  strong: 
The  polzevera  is  common  in  ancient  chimney- 
pieces,  both  in  France  and  England,  for  exam- 
ple^ in  the  British  Museum.  There  is  also  a 
green  and  white  marble,  found  at  Su2a,  in  Pied- 
mont.  ' 

The  green  marble  of  Campan,  and  other  dis-  urcampair, 
tricts  of  the  Pyrenees,  also  consists  of  limestone 
mixed  with  talc;  but  the  structure  is  'so  singu- 
lar, that  it  is  classed  among  the  Anomalous 
Rocks.  The  Isle  of  Elba  also  presents  a  white 
marble,  veined  with  dark  green;  but  the  green 
marbles  of  Florence  seem  strictly  to  belong  to 

'    •  Bnrd^  335. 

t  So  oar  author,  but  Uie  red  leem  sefpentiBe. 
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perp«IDktip«,  ftf  proWbJy  .4o«r  tile  hUiKkm  of 
^icily.  A  green  m»fble^  sesmbJiog  the  iwde* 
fifi?^9,  is  ^0  fowd  4l  G|ieQa4»,  ift^mn. 

Wfi^  ii)  c«Jl^  «t  Faru  rmrbftf  fEcossf  ia  a 
serpentine,  from  Portsoy.  But  one  of  the  jsEKist 
l)^Vitifi|l  green  mafUea  y«t  diacovered  is  that  of 
Of  Aagietek  Angl^i^fb  whicb  sometintes  tesfitakkf.  the  uerde- 
anticqs  in  other  pary  is  intertac^d  with  ro«e> 
colourei  vmn$i  •a4  in  others  ^negated  with 
rfd  wd  greea  of  dis^milfir  inlearity.  It  mvM 
appear,  as  already  mentioned,  tbat  even  the  csl> 
p«reo«$  pwts  are  mttch  impirogimted  with  mag* 
nesi^,  ox»  in  PtJier  wwds.  We  IJdkwnite.  Thii 
iniffhle  wa»  Iwig  «W0«  described  by  Da  Costs, 
antd  Ifltt^rly  by  Coquehert. 

Serpentine  The  chicf  rocks  of  this  description  hitherto 
'"'^^*  observed,  are  what  have  been  called  pot-stone 
and  serpentine  porphyries,  the  latter  being  found 
near  Florence.  The  base  is  of  the  usaal  colonrs 
of  these  two  substances,  interspersed  with  laiger 
or  smaller  crystals  of  felspar. 

Magnesian  intrites  also  exist  with  crystals  of 
quartz,  or  calcareous  spar. 

To  this  Mode  may  be  referred  the  following 
rocks,  described  by  Saussore : 
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A  ite&ti«i(^  fbtik,  tHtb  ctystah  df  nse-co- 
loored  ftlspir.    <§(  154. 

H«  d«icHb^,  ^  i437»  What  lie  calls  a  serpen- 
tiiie  potphytyi  btit  neally  M  intrlK  With  small 
crystals  6f  actinot^. 

A  hard  gr^en  sefpiintiike,  frith  sp^hglH  «f  i 
brighter  green^  dendi-trHh^aretit^  amd  resembling 
wax ;  b^ing  seeibingl jr  d  secretion,  or  confused 
crjrstallisafioh,  of  the  purest  parts  of  the  stond. 
May  not  the  same  remark  be  applied  to  por|)hy« 
ries,  &c.?    §959. 

StMtite,  ei^ystaHiM^  in  ollite,  the  crystals  be- 
itkg  lamifaiii',  arid  0f  a  grey  itiolitiiiig  td  gr^eii 
§  I85I. 


MOMittt.    MAGNESIAN  GLlrtTKNITfi. 

This  Mode  presents^  as  usual^  two  StructureSy 
the  large  aisd  the  small  grained. 

STROCffTRB  I.      BARGE-GRAINED* 

A  ktfe  Jrigeniotts  wrifet  ^ve^  the  foWoWihg  ac-    ^^g^ 
count  of  t#o  cunous  magnesiiafr  bricidSi  6ie  hxtet 
however  being  ibof e  strictly  a  pnddihg-i^ne. 

^*  1.  Steatttit  bricia  of  Corsica.  This  bricia, 
the  steatitic  base  of  which  is  of  a  reddish  white, 
contains  fragments  of  the  same  substance,  which 
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are  angi^l^i  in  geoeral  sluaU;  so^ie  of  whklL  are 
of  a  blood  red,  and  others  of  a  grass  ffeem.  This 
beautiful  roCk,  which  .FiBsqmbles  in  its  paste  the 
rpck  called,  lard^stone^  u^ed;  by  the  Chinese,  was 
discovered  by  M.  Ram  passe  in  Corsica,  in  the 
department  of  Golo.  I  could  have  wished  to  have 
given  it  a  more  exact  locality,  on  account  that  it 
MTOuld  be  highly  interesting  to  work  this  beautiful 
steatitic  bricia :  but  M.  Rampasse  constantly  re* 
fused  it* 

"  2.  Steatitic  bricia  of  Monte  Neroi  The 
steatitic  bricia  of  Monte  Nero  is  found  in  the  lit- 
tle torrent  of.Orsara,  in  X^iguria.  Instead  of  a 
base  wholly  talcous,  like  the  preceding,  it  consists 
of  a  calcareous  base  of  a  cherry  red,  with  a  gra- 
nular and  scaly  fracture,  and  only  its  spots  are 
owing  partly  to  pebbles  of  serpentine  of  a  pista- 
chio green,  and  partly  to  some  globules  of  laminar 
diallage.  It  sometin^s  hap^en&^^that  the  spots  of 
serpentine  are  surrounded  with  white  rings,  which 
farther  relieves  the  richness  of  this  beautiful  bri- 
cia, whidh  H^as  discovered  by  M.  Viviani,  a  learned 
mineralogist^.  It  is  to  be  regretted  that  its  wte 
is  not  yet  known,  it  being  only  found  in  detached 
masses,  in  the  torrrris  nf  Orsara/^  f 

Mr.  Kirwan  mentions  among  the  bricias  the 

*'  •  Viviani,  Voyage  in  the  Apennines  of  Liguria^  p.  l6." 
f  Brard,  482. . 


i 
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telgsten  of  Cronstedt,  consisting  of  indurated 
steatite,  mixed  with  micarel,  or  felspar,  or  schorl, 
or  tourmaline ;  but  this  is  rather  a  mingled  mag- 
nesian  rock,  as  is  the  serpentine,  interspersed  with 
quartz,  mica,  limestone,  or  garnets. 

Some  authors,  as  already  stated,  regard  the 
verde-antico:^  a  bricia. 

STRUCTURE   11.      SMALL-ORAINED. 

These  have  jscarcely  been  observed*.'     ^  ^^  ^ 

•  Perhaps  the  rag-stone  of  Da  Costa,  p.  173,  is  of  this  kind, 
being  of  a  greenish  grey,  aoid  o(a  talcous  appearance.  It  is  used  as 
a  hone  to  give  ^  &ne  edge. 


DOMAIN  V, 

CALCAREOUS. 


CALCAREOUS  EARTH. 


This  important"  substance  is  produced 
by  burning  limestone,  marble/  or  chalk; 
and  is  commonly  known  by  Ae  name  ot 
lime.  The  purest  is  yielded  by  calcareous 
spar,  or  some  white  marbles. 

Its  taste  is  hot  and  acrid ;  and  it  is  inca- 
pable of  fusion,  even  by  the  bwrmng-glas«' 
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Jt  may  however  be  fused  when  joined  wLlih 
silexor  claji 

/  Limestone  i?  composed  of  lime  and  carti 
bonic  acid.     Heat  separates  the  latter^  and 
tfae,Iim§  is  left  pure.     This  arid  is  a  spe- 
^gbft  of  gas^  formerly  called  fixed  air,  and 
discovered  by  Dr-  Black  in  1756;  an  event 
Ttrjbiqh  formed  a  revolution  in  tlie  history 
.^el^mistry «    Atmospheric  air  is  composed 
llpiCAbattt  jsieventy-four  parts  in  the  hundred 
of  nitrogen^  and   twenty-six   of  oxygen: 
but  the  letter  vanes.;  and  thece  is  .com^ 
monly  one  in  the  hundred  of  carbonic  acid 
gas.    Hence  lime  exposed  to  the  air  ab^ 
sprbs  the  carbonic  acid,  and  may  agaia 
become  a  carbonate,  or  limestone. 
•   In  architecture,  mortar  is  composed  of 
quic)£  Ume  and  sand;  and  when  mixed' 
Tvith  a  pTQportion  of  iron,  or  manganesie,  it 
liecoQi^s  cixtt'emely  hard,  even  under  water. 
:  When  combined  with  sulphuric  acid,  the 
pakaiieous  earth  forms  gypsum,  or  selenite, 
which  being. burnt  produces  what  is  c^ed 
l^is|«r  of  Paris.    The  alabaster.of  the  mo^ 
^riis  <:9«moji}y  bdoBgs  jU>  the  sane  com^ 


Unation^  iy^hile  that  of  the  ancients  is  often 
a  stalagmite,  or  secretion  of  conjmon  lime- 
stone. With  fluoric  acid,  calcareous  earth 
becomes  fluor,  or  fluate  of  Hme.  • 

The  greater  proportion  of  limestone  is 
pnoduced  by  the  decoqiposition  of  marine 
shells ;  but  the  more  ancient,  which  is  crys- 
tallised, and  presents  no  trace  of  such  re- 
mains, is  called  primitive,  being  supposed 
as  aiicient  as  any  of  the  rocks.  It  is  in 
general  easily  distinguished  from  the  other 
substances  by  the  nitrous  itcid,  formerly 
bailed  aqua-fortis,  which  excites  efferve- 
scence; but  when  mixed  with  magnesia,  or 
niuch  silex,  this  eiect  is  slowly  procured. 
Nor  do  gypsum  nor  fluor  efervesce. 
.  To  th^e  observations,  which  are  ehiefly 
extracted  from  Kirwan,  Thomson,  and  Far 
trid)  it  may  be  added  that,  in  1809»  Mt 
Davy  reduced  lime  to  a  metal,  which  had 
the  colour  and  lustre  of  silver,  and  burnt 
with  an  intense  white  light  into  quick  lime. 

In  some  works  of  mineralogy  the  first 
three  Modes  of  this  Domain,  and  even  the 
three  succeeding,  have  be^n  atMgfid  bb 
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mere  sub^peciesj  or  varieties  of  limestone. 
Strict  chemical  analysis  may  probably  dis- 
cover a  different  proportion  of  ingredients, 
as,  for  examples,  more  water  of  crystallisa- 
tion in  marble,  and  more  or  less  silex  or 
argil;  and  there  is  at  any  rate  a  difference 
in  the  mode  of  combination.  But  the  chief 
use  of  any  system  being  to  assist  the  me- 
mory, even  the  strict  precision  of  termsr 
becomes  mere  pedantry,  if  it  be  not  sub- 
servient to  this  main  object.  Too  large 
masses  of  colour,  or  too  small,  will  render 
the  picture  equally  inelegant  and  obscure. 
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MODEL    MAR;bLB. 

Cbmcten*  Texture,  large  or  small  grained,  generally  in 
distinct  concretions ;  sometimes  so  fine  grained 
as  to  appear  compact,  and  only  distinguidhnble 
by  its  glimmering  lustre :  admittitig  a  fitie  polisfa. 

Haffdness,  of  cotirse  marilioric.  Fracture,  ft>- 
littted.    Fragments,  amort>h6u9y  bluoft. 

Weight,  gfanitose. 

Lii6tre>  from  glimfmering  to  sfaitiing;  between 
petely  and  yitreou^.  Somewhat  ttaQ^ucent^  but 
the  black  only  on  the  edges. 

It  chiefly  consists  of  about  50  lime,  and  40 
carbonic  acid  -,  whence  it  is  called  by  chemists 
a  carbonate  of  lime. 

The  most  common  colours  are  white  and 
black ;  but  the  others  are  so  numerous,  that  they 
may  be  best  observed  in  the  subsequent  enume- 
rations of  various  kinds  of  marble. 

For  the  geognostic  relations  of  this  celebrated 
rock,  the  reader  is  referred  to  Mode  III.,  where, 
in  treating  common  limestone,  a  wider  field  of 
observation  may  be  opened. 

Mineralogists  have  sometimes  regarded  those 

'  marbles  as  primitive  which  present  what  they 

call  a  granular  fracture,  of  a  shining  or  saline 


appea^ranqe  -^  wlpjie  tbqs?  wUb  a  4uU  earthy  Craov 
ture  were  r4^arde4  »s  $ec<»^wry-  But  Brwl 
has  well  ob^erv^j  tl^t  a  trijie  wMt?  aalme  sMir^ 
♦uary  p^art^e^pri^H^P^ing  every  ^jharaqter  of  the 
prii?iitive,  may  bg  4>f  very  recerjl;  f(^r«fta<iott,  M 
appears  froqfi  th^  p^ijstapt  d^po^itioas  of  th<i 
watiprs  pf  St.  ?b]^pjt  ip  Tuscany,  aii4  ef  ae?en^ 
other  regk)f#p  M^t^^  of  aa  earthy  fracturq 
l^ave  beiea  f3up4  ^vf9  aipong  th^sei  esteemed  thd 
lao^t  pHwitiv^  of  ^be  Alpa. 

Marble  U  disitingui^bed  frQvai  lioiestQa^  by 
$i)PQrior  weighti  avd  by  superiqr  h^ws^  9aiA 
eompactne^,  $9  that  it  a^sivnes  a  brighter  p^ 
li^h.  ]?i|t.  many  of  tbe  alab9^t«rg  will  acraAcJb 
W»rbl$,  being  oC  OQurse  pf  a  stitt  harder  natiVNw 

Whil«  tbe  ilgyptians  qften  einployed  the  eteis  ^J^J{;^ 
9«1  granite^  the  Qreek  and  ^maa  architeQt9» 
wb(0  required  greater  roundness  and  softness 
9f  ibnn^t  chi^  used  marble^  w  mone  easUy 
wrqugbtj  and  likewise  more  abundant  in  tbeiv 
conntries..  Nor  does  its  duration  seem  mmck 
infenor  to  that  of  granite^  or  porphyry,  whoa 
su^oient\y  {Mire  and  unmixed  with  argil  1  tx 
not  to  mention  the  beautiful  statues  (which  are 
often  Utnder  shelter),  ancient  templfes  hai^e  suf- 
fiNted  more  i^m  the  hand  of  bigotry  or  bais 
barism  than  from  the  lapse  of  time.  Marble  is 
however  exposed  to  ^aceidents  which  could  not 
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affect  granite^  or  porphyry.    A  singular  exaai- 
'^1^1^'**'   pie  occurs  in  the  ruins  of  the  temple  of  Serapis, 
on  the  delicious  coast  of  Baiae,  where  three 
large  columns  of  Cipoline  marble  are  pierced 
by  pholades^  a  kind  of  sea  snaiU  which  penetrate 
deep  holes  into  limestone,  whence  they  are  ex- 
tracted, and  called  sea-dates,  being  a  luxury  of 
the  Italian  repast*.    These  perforations  extend 
to  not  less  than  sixteen  feet  above  the  level  of 
the  sea ;  whence  some  have  argued  that  the  lat- 
ter has  subsided,  while  others  suppose  that  the 
land  has  been  raised  by  earthquakes.    A  more 
probable  and  easy  solution  would  be,  that  these 
columns  have  belonged  to  some  more  ancient 
edifice,  which  may  have  been  ruined  by  ao 
earthquake,  and  fallen  into  the  sea^  or  the  ship 
which  conveyed  them  may  have  been  wrecked  ^ 
or,  in  fine,  the  pillars  left  partly  within  the  sea 
mark  for  a  certain  space  of  time.     For  in  this 
very  temple,  the  Pentelican  marble  of  Attica, 
and  the  African  bricia,  occur;  and  it  is  well 
known,  from  many  examples,  that  the  Romans 
transported  obelisks  and  columns  from  many 
countries,  to  adorn  Italy. 
Primitive.        The  Celebrated  Buffon  had  advanced  an  opi- 
nion, that  all  calcareous  rocks  were  mere  re- 

•  Breiakk^  ii.  l63. 
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mains  and  depositions  of  shell-fisfa,  and  other 
marine  animals.  The  first  who  combated  this 
opioton  was  Palassbu^  in  his  celebrated  essay  on 
the  mineralogy  of  the  Pyrenees,  published  in 
1781 ;  but  which,  through  the  excess  of  admi* 
ration  for  Buffon,  fell  into  oblivion*  The  opi« 
nion  was  however  soon  after  revived  and  con* 
firmed  by  that  illustrious  observer  Saussure, 
especially  in  the  latter  part  of  his  journeys  among 
the  Alps.  Patrin  says  that  he  has  frequently 
himself  observed,  in  the  immense  mountainous 
chains  of  Northern  Asia,  from  the  Uralian  to 
the  river  Amur,  for  an  extent  of  more  than  1000 
leagues,  beds  of  marble,  which  it  was  impossible 
to  suppose  for  a  moment  to  have  been  posterior 
to  the  other  beds  of  primitive  rock,  in  which 
they  were  enchased.  He  also  regards  the  chains 
of  calcareous  hills,  mingled  with  clay^slate  and 
serpentine,  which  appear  at  the  bottom  of  the 
Alps,  and  other  lofty  mountains,  often  in  layers 
contorted  in  the  strangest  forms,  but  still  un* 
broken,  as  beiag  caused  by  the  tumescence  of 
the  granite,  while  these  depositions  were  still, of 
a  soft  consistence. 

^'  Where  the  thickest  calcareous  beds  subsided 
in  themselves,  they  fwmed  homogenous  masses, 
without  any  divisioaa,  or  at  least  there  are  only 
accidental  fiasures.   These  marbles  are  granular, 
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and  palpably  crystallised  in  all  their  parts  $  they 
are  jgenerally  of  a  single  colour,  white,  grey, 
red,  or  black,  and  without  any  mixture  of  fo- 
reign substances,  except  a  small  quantity  of 
silex,  which  is  intimately  combined,  and  whose 
presence  is  only  found  by  dissolving  them  in  an 
acid.  I  hieive  tried  some  of  the  purest  specimeDS 
in  this  manner;  I  always  obtained  a  quarizy 
sediment;  the  quartz  at  times  is  so  abundant, 
that  these  marbles  yield  sparks  against  steel. 

<^  It  is  these  large  masses  of  homogenous  mar- 
bles which  furnish  the  fine  white  statuary  kinds, 
such  as  those  of  Paros  and  Carrara :  they  are 
never  in  any  very  elevated  situation. 

"  Those  which  are  found  interplaced  between 
schistose  layers,  or  mixed' with  beds  of  serpen- 
tine, yield  the  marbles  called  Cipoline,  which 
present  long  veins  psirallel  to  each  other,  and 
undulated  in  various  directions.  These  may  be 
met  with  in  the  neighbourhood  of  the  sununits 
of  mountains. 

"  I  have  no  need  to  mention  that  these  mar- 
bles never  contain  any  vestige  of  shells,  nor  other 
marine  productions,  as  their  formation  is  much 
anterior  to  the  existence  of  all  oYganised  bodies. 

"  Some  are  found  which  contain  garnets,  oc- 
taedral  iron,  and  even  pyrites,  the  same  as  pri- 
mitive schisti.    Rom^  de  Tlsle  says,  that  in  the 
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jfinest' white  Carrara  marble  he  has  seen  blackish 
spots  add  veinsj  produced  by  a  multitude  of  very 
small  crystals  of  octeedral  iron^  affecting  the 
magnet^  exactly  like  those  which  are  found  in 
the  oUHes  of  Corsica. 

**  Ramond,  in  the  interteting  description  which 
be  gives  of  the  peak  of  Eres-Lids^  near  Barege, 
says,  that  on  the  summit  of  that  mountain  cal- 
careous beds  are  observed,  which  constitute  a 
greenish«-whtte  primitive  marble,  entirely  sprin* 
Ued  with  small  duodecagon  garnets,  round, 
opake,  of  the  size  of  the  head  of  a  pin.  Another 
Tariety  presents  garnet  in  large  irregular  crys- 
tals. These  bedi^  of  marble  alternate  with  beds 
of  rocks  which  are  indubitably  primitive. 

^'  I  have  already  observed,  that  calcareous  bri- 
cias  are  nothing  else  than  the  primitive  marbles 
themselves,  the  beds  of  which  have  been  over- 
tamed,  while  they  were  still  in  a  soft  state.''* 

It  is  equally  probable  that  the  calcareous  and 
argillaceous  rocks  may,  in  a  soft  state,  have  sub- 
sided from  the  granite,  which  had  previously 
crystallised  in  arrects  of  great  steepness. 

The  subject  of  marbles  is  almost  infinite,  |»  no  Ami«eiiieat. 
mineral  substance  affords  such  innumerable  di- 
versities, or  has  so  much  attracted  the  attention 

*  Patiio^  ii.  304. 
VOL.  I.  S  G 
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gf  mankind*  In  a  scientific  point  of  TieWi  &ulh 
sarvienit  to  the  general  plan  of  this  treatisf^  tliey 
may  he  divided  iptp  fo^r  principal  struct^r^s;  the 
Granular  $  the  Compact  ]  the  Conchitic;  or  that 
containing  shells;  and  the  Zoophytic,  or  that 
If it^i  madrepores,  &c. ;  beginning  with  those 
found  in  ancient  monnmen^i  ^nd  ending  vi^h 
the  nior^  modern ;  the  colours  being  merely  re- 
garded as  varieties:  though  some,  from,  their 
rarity  and.  singularity^  as,  for  example,  the  white 
ven^laf  miirble  of  Durness,  ^nd  luipi^hejlas  of 
Bleyberg  and  of  Castracan,  or  CastravaQjinSy- 
ria,  falsely  ascribed  to  Astracan,  ought  rather  to 
iovm* diversities.  The  bricias,  and  some  othersj 
will  of  qoui^  be  described  among  the  Calcareoas 
Glatenites*. 

•  The  divtaipn  of  marbles  by  a  scale  of  colours,  proposed  by 
Danbenton,  has  been  fbiind  alike  meleas  and  impracticable.  Be- 
sides the  six  divisions  here  adopted,  of  Granular,  Goopad,  Con- 
chltic,  2i00phyUG}  with  Serpentine  marbles,  and  GluteniteSi  tkere 
might  be  the  following  subdivbions,  or  aspects : 

Uni -coloured,  white,  black,  red,  &c. 

Straighuvoined. 

Masy,  with  irregular  short  veins* 

Mizedf  equal  spots  of  various  colours. 

Spotted,  large  spots. 

Speckled,  middling  spou. 

Dotted,  small  spoU. 

Ocular,  like  eyes,  occkuU9. 

Streaked,  long  spots,  &c.  &c. 
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la  general  the  aacieat  and  ^nest  marbles  beloDg 
to  this  description ;  though  an  ancient  white  or 
grey,  caUed  pahmbino  by  the  Italians,  and  that  of 
ProconnesuSy  not  to  mention  a  few  others,  are  of 
a  fine  earthy  grain,  almost  compact 

The  first  attention  is  due  to  the  Egyptian  mor  Egyptian. 
Duments,  as  from  that  country  the  arts  passed 
mtD  Greece,  and  subsequently  into  Europe.  The 
marble  statues  and  fragments  described  by  Wad 
are  Tery  small,  from  10  to  20  inches  in  hei^t^ 
and  present  the  following  colours;  milk-white, 
the  same  with  venular  silver-white  mica,  greyish 
white,  passing  to  blue,  and  yellowish  white.  The 
chief  Egyptian  monuments  are  in  granite  and 
basalt 

But  in  the  Museum  at  Paris,  and  other  princely 
collections,  there  are  many  Egyptian  statues,  and 
other  monuments,  in  the  rosso  anticoj  the  ancient  Ro«oaiitie«. 
red,  the  peculiar  marble  of  Upper  Egypt,  or  of 
Ethiopia,  for  the  cataracts  were  anciently  reputed 
to  divide  these  countries ;  and  Syene  was  esteemed 
ttie  last  town  of  Egypt,  on  the  very  confines  of 
Ethiopia. 

It  seems  evident,  though  it  has  escaped  all  the 
critics,  antiquaries,  and  mineralogists,  that  the 
superb  rosso  antico^  which,  in  the  grand  statues 

2  c  2 
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of  Agrippa  (formerly  in  the  Pantheon)i  the  Anti- 
nous,  Indian  Bacchus,  and  other  exquisite  remsdns, 
surpasses  in  beauty  all  the  other  marbles,  is  the 
celebrated  Augusteum  and  Tiberianum  of  Pliny. 
.  1.  It  is  allowed  that  this  marble  was  frooi 
Egypt;  and,  even  in  the  time  of  Pliny,  was  caie- 
fuUy  distinguished  from  porphyry^  which  camf 
from  the  same  country. 

3.  It  was  natural  to  gire  the  imperial  name  to 
the  imperial  tolour,  which  was  red,  as  is  known  to 
every  classical  reader,  and  the  very  name  6f  por^ 
phyry  evinces.  Our  purple  is  the  purpura  vi^ 
lacea,  or  violet  purple  of  the  ancients^ 

S.  The  other  colours  were  celebrated  befoit 
The  black  was  called  Lucullean,  from  Lucullus, 
as  Pliny  says.  The  green  of  Laconia,  the  yellow 
of  Numidia,  were  all  well  known :  and  red  was 
the  only  new  coloui*  of  marble.  Boot  supposes 
that  the  Augusteum  was  cinereum^  of  an  ash  grey, 
because  it  is  ranked  with  ophite :  but  several  well* 
known  Greek  and  Italian  marbles  ivere  of  this 
very  conmion  colour. 

.  4.  The  rosso  antico  alone  presents  the  singu^ 
larity  mentioned  by  Pliny,  and  which  he  conveys 
as  usual,  in  the  most  chosen  and  emphatic  lan- 
guage :  Tiberianum  sparsa  non  convoluta  ca- 
KiTiE*.     For  the  ancient  red  is  often  sprinkled 

*  £dit«  Broticr.    Somt  crFoneously  omit  the  Mn* 
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911  o^er  with  white^  dots,  like  hoar  frost  The 
Augusteum  undatim  crispum  in  vertices  is  the 
TOs$o  fiorito  erf  the  Italians,  with  little  tufts  or 
flowers  of  white. 

5.  Because  the  otiier  stones,  mistaken  for  the 
Hberian  and  Augustean  marbles,  are  now  known 
not  to  be  Egyptian,  just  as  the  green  porphyry,  or  > 

pretended  ophite,  is  not  Egyptian. 

The  rosso  antico  therefore  is  rightly  styled 
Egyptian*  Brard  describes  this  beautiful  mar- 
ble as  of  a  deep  blood  red,  with  little  distant 
black  or  white  veins,  and  often  sprinkled  with  lit- 
tle white  dots.  Such  is  the  Egyptian  Antinous; 
but  two  ancient  seats  used  in  the  baths,  and  the 
bust  of  an  Indian  Bacchus,  are  free  from  the 
veins,  though  the  dots  be  always  visible.  The 
celebrated  statue  of  Agrippa,  son-in-law  of  Au- 
gustus, in  the  Grimani  palace  at  Venice,  is  of  this 
imperial  marble,  intended  perhaps  as  a  special 
compliment  f. 

The  rosso  annulato  is  red,  with  round  white 
spots;  the  seme  santo^  red,  with  littie  triangular 

*  Imperati,  and  Walleriot,  i.  134»  say  the  rono  antico  was  (rom 
tJpper  Egyp^  As  Syene  was  on  the  borders  of  Ethbpia,  it  it  also 
ealled  Eikiopiew.    (See  App.) 

t  A  jgoQd  engraving  is  given  in  Dr.  Pooocke*s  Travels  in  the 
East,  vol.  ii. 
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spots.  One  of  these  may  be  the  Claudianm^ 
if  it  be  not  toother  name  for  the  llberian.  Gor- 
dian's  villa  had  fifty  Carystean  cdumns  (green); 
fifty  Claudian  (red?);  fifty  Synnadian  (white, 
spotted  with  bright  red,  porta  santof);  fifty  Nu- 
midian  (yellow). 
Of  Firas.  jn  passing  to  the  Grecian  first  occurs  the  white 
marble  of  Paros,  sometimes  called  lychnites  by 
the  ancients,  because  the  quarries  were  explored 
by  lamp-light.  A  transparent  kind,  called  phen- 
gites  by  Pliny,  was  also  found  in  Capp&docia,  and 
is  said  by  Chardin  to  occur  in  Persia.  Domitian 
is  reported  by  Suetonius  to  have  formed  galleries  rf 
a  kind  of  stone  that  reflected  the  figures  of  persons 
l)ehind  him,  corruptly  cblAcdphengites^  while  it  was 
probably  a  fine  black  marble. 

The  Parian  marble  was  employed  by  the  most 
ancient  Greek  sculptors,  about  the  fortieth  Olym- 

•  Hist  Aug.  676. 

f  Perhaps  Otktjiore  de  pertico,  or  peach  blonom;  bat  tiaTcHen 
may  obaene  the  original  ({uarries  in  Natolia. 

The  rosso  antico,  when  unpolished,  is  of  a  dark  dull  appeanmcf, 
which  obscures  its  difierence  from  ophite.  But  as,  in  treatiog  of 
nietals,  Pliny  begins  Mrith  gold  and  silver ;  and  in  gems,  the  dia- 
lAond  and  the  emerald;  so  in  marbles  he  begins  with  the  most 
precious,  as  he  says,  the  Laconian  green,  the  Egyptian  (red),  and 
6]:>hit^.  Any'  relation  of  colours  or  qualities  b  not  In  view«  hoi 
only  the  vaitte. 


piad;  but  being  of  a  yellowish  tint  and  cMrse 
gnin^  it  was  afterwards  supplanted  by  the  maiUe 
af  Luna,  in  Etruria,  as  afterwards  by  tfaM  of  Car- 
raHai  in  the  same  vicinity. 

In  the  great  museum  at  Paris,  the  Venus  de 
Mediei,  Diana  hunting,  Venus  leaving  the  bath, 
tire  colossal  Minerva,  the  Juno  of  the  Capitol,  the 
Ariana  called  Cleopatra,  and  several  others,  bjc% 
of  Parian  marble.  The  celebrated  Parian  tables 
at  Oxford,  which  have  illustrated  many  points  of 
ancient  chronology,  are  also  inscribed  upon  the 
same  stone. 

Pentelican  marble,  from  the  vicinity  of  Athens  *,  Penteiictn- 
is  white,  like  the  former,  but  with  a  finer  and  more 
compact  grain.  It  sometimes  presents  blackish 
teins  from  a  siderous  mixture,  and  sometimes 
green  veins  of  the  talcous  kind,  so  that  it  b  ait 
Rome  called  statuary  Cipoline. 

Most  of  the  noble  monuments  of  ancient  Athens 
are  constructed  witli  thb  marble ;  and  several  sta- 
tues u*e  extant,  as  in  the  Museum  of  Paris,  a 
Bacchus  in  repose,  a  Jason,  a  Paris,  a  tripod  of 
Apollo,  &c.  &c.t 

The  vague  name  of  Greek  marble  has  been     ,^S^ 

*  ConcerniDg  the  mines  of  Attica  see  Xeoophon  de  Fectigalibttf. 

t  Braid,  3M.  Petrini  says,  ii.  p.  ix,  that  the  Peatelicao,  witii 
mica,  has  grains  of  chalcedony,  as  the  Carrara  has  rock  crystal : 
piobaUy  fiom  a  mixture  of  aigil. 
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given  to  a  fine-grained  and  hard  kind,  of  a  snowy 
whiteness.     It  was  from  several  islands  in  the 
Archipelago,  as  Scio,  Samos,  &c.    In  the  Parisian 
Museum,  which  derives  its  name  from  the  Em- 
peror Napoleon,  there  are  an  Adonis,  a  Bacchus, 
the  philosopher  !Zeno.    The  Fawn  is  supposed  by 
Brard  to  be  of  the  marble  called  Coralian  by 
Pliny,  because  found  near  the  river  Coralus,  in 
Asia  Minor,  and  which,  in  whiteness  and  grain, 
resembled  ivory.     Some  ajssert  that  the  finest  sta- 
tue in  the  world,  the  Apollo  of  Belvidere,  is  fianned 
of  what  is.  called  the  Greek  marble;  but  naost 
mineralogists  infer  it  to  be  marble  of  Luna. 
Transincent.       At  Venice,  and  in  different  towns  of  Lombardy, 
are  columns  and  altars  of  a  singular  marble,  so 
translucent,  that  the  light  of  a  candle  is  visible 
through  pretty  thick  masses.    Thb  is  perhaps  the 
Csppadocian  phengites. 
Eiastie.         Tables  of  ancient  elastic  marble  occur  in  the 
palace  Borghese  at  Rome.     It  has  been  recently 
asserted  that  this  quality  may  be  imparted  by  a 
certain  modification  of  heat,  which  loosens  the 
structure,  so  that  the  calcareous  scales  move  in 
certain  directions. 
^i^S™*        White  marble  of  Luni  (the  ancient  Luna),  or 
Carrara,  on  the  shores  of  Tuscany.     Though 
these  two  places  be  nearly  adjacent,  yet  some 
assert  that  the  marble  of  Luni  is  finer  than  that  of 


% 


Carrara,  .and  free' from  the  grey  veins  that  some* 
times  aprpear  in  the  latter.  Hie  Antinous  of  the 
Capitol  is  said  to  be  of  marMe  of  Luni.  That  of 
Carra,ra,  aa  just  mentbned,  ofteif  presents  grey 
veins,  so  that  it  is  difficult  to  procure  blocks  of  an 
uniform  white.  It  has  been  much  used  for  chim* 
ney* pieces  in  England;  and  b  often  mmgled  with 
the  yellow  and  dull  purplish  bricia  of  Sienna :  but 
the  quarries  are  said  to  have  been  opened  at  least 
as  early  as  the  time  of  Julius  Caesar.  The  Car- 
rara marble  has  sometimes  greenish  talcous  veins, 
like  the  cipolino,  and  sometimes  crystals  of  iron* 
But  the  most  beautiful  specimens  are  those  which 
contain^  in  little  cavities,  rock  crystals  of  the 
purest  water,  called  in  Italy  diamonds  of  Car^ 
rara* 

White  marble  of  mount  Hymettus,  in  Attica;  orBymettm 
rather  inclining  to  grey :  but  it  was  the  first  fo- 
reign marble  introduced  at  Rome,  where  this  mo- 
derate magnificence  was  thought  so  extraordinary, 
that  Crassus  the  orator  was  exposed  to  the  sar- 
casms of  Marcus  Brutus,  because  he  had  adorned 
his  house  with  six  columns,  twelve  feet  high,  of 
Hymettian  marble.  Such  were  the  chief  white 
marbles  employed  by  the  ancients. 

The  ancient  black  is  so  intense  that,  when      ^^^ 
placed  beside  those  of  Dinan  and  Namur,  it  makes 
them  appear  grey.     Some  pedestals  and  busts  of 
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Scotland. — ^White  statuary  marble  of  As- 
synt  White  marble,  with  long  veins  of  a  differ- 
ent tinty  from  Durness.  Red  and  white  marbk 
of  Boyne.  The  beautiful  rose-coloured  marble  of 
Tirey,  mingled  with  siderite,  &c.  is  reserved  for 
the  CSomposite  Rocks.  The  same  isle  presents  a 
beautiful  white  marble,  with  veins  of  nephrite* 
Numerous  other  marbles  might  be  explored  in  the 
Highlands  of  Scotland ;  and  a  French  author  is 
smgularly  unjust  when  he  says  that  the  British 

with  white,  mentions  the  Egyptian,  which  he  nther  loppoiei  10 
be  the  Tiberian  and  Augustean  (though  no  green  marble  be  feond 
in  Egypt)  $  then  a  second,  which  is  the  polzavcra ;  and  a  tfaifd  the 
green  of  Susa ;  and  a  fourth  firom  Sweden.  He  then  adds, "  Thoe 
aire  the  chief  yarieties  of  thu  marble,  which,  besida  the  pbon 
already  mentioned,  is  found  in  several  parts  of  Europe;  ta  the 
:iorthem  part  of  the  island  of  Anglesea,  in  Wales,  in  the  psrbh  of 
Llan  Faiiyng  Homuyj  and  in  Inis  Mohoniad,  or  the  Uanlof 
Sea  Calves,  there  are  rocks  of  this  kind  of  marble  with  Teim  oTiioe 
asbestos ;  and  a  quarry  of  the  same  marble  is  dug  near  Ktaipt  ^od 
another  at  Monachty,  in  the  same  bland. 

«'  Woodw.  Cat.  A.  X.  b.  3,  exhibits  a  dusky  green  naible, 
veined  with  white,  which  he  found  in  the  way  between  Ambledde 
and  Penrith,  in  Cumberland,  where  it  is  in  considerable  qwntitj: 
it  probably  is  of  the  same  species.*' 

So  ancient  is  the  knowledge  of  the  beautiful  Anglesea  msrble, 
which  has  been  regarded  as  a  recent  discovery.  In  the  Joamol  dcs 
Mines*  is  an  extract  from  Pennant's  Tour  in  Wales  coDcernini 
ihb  marble;  which  is  also  said  to  be  found  in  the Skerrieo,  a  little 
Qle  near  Anglesea. 

•  No.  l6,  p.  74. 


Isles  ore  poor  in  marbles  *.  It  is  only  the  fashion* 
able  rage  after  foreign  kinds,  joined  with  an  old 
routine  of  commerce,  blindly  followed  by  the  ma- 
nu&ctm'ers,  which  prevent  vast  treasures  of  this 
decoration  from  being  discovered  in  Great  Britain 
and  Ireland ;  particularly  in  Wales,  and  liie  High^  ^ 
-lands  of  Scotland. 

lR£LAND«-^Near  the  celebrated  lake  of  Kil« 
larney  are  found  white  and  red,  and  black  and 
white  marbles.  Indolence  and  ignorance  hav« 
prevented  further  research*  The  fine  black  mar- 
ble of  Kilkenny  ift  conchitic;  but  tiie  kiortb  of 
Ireland  yields  Sr  brown  marble,  and  one  of  a  palt 
white,  like  earthenware  f* 

Having  begun  with  these  northern  regions,  it 
may  be  proper  to  continue  in  tiie  same  climate, 
that  the  comparative  view  may  beccxne  more 
distinct 

Norway.— The  marble  of  Gillebeck,  which 
resembles  that  of  Tirey,  will  be  described  among 
the  Composite  Roclcs.  Even  the  Danes  show  a 
more  patriotic  taste  than  Britons,  for  it  has  been 
employed  in  constructing  the  church  of  Frederic 

•  Brard,  448,  Some  ol  the  Assynt  marbles  promise  well,  but 
the  quarries  sre  not  3ret  sufficiently  deep  to  expect  the  finest  kinds. 
Those  of  Italy  have  been  worked  for  1500  yean.  Adits  might  be 
found  advantageous. 

f  Da  Costap  p.  2X0,  says  a  grey  marble^  with  white  spots^  from 
4ie  county  of  Cork,  was  much  used  in  Ireland. 
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at  Copenhagen.  Many  other  Norwe^^  wurUei 
nn  felntly  described  by  Pontoppi^an  and  Fabri* 
ciU9 ;  but  there  is  no  encouragement  f(»r  tbe  ex- 
ploration, 

DENUAtK. — ^The  Panish  isloi^Js  preheat  some 
qoarsae  marbl^e^}  kpjt  vfipe  has  attracted  particoW 
notice. 

^VFEDf^v. — Thk  country  b#8  evinced  its  good 
genae  w4  pfttripti)^  la  estaUistung  cwsideraUe 
jqiMlufiikCtiires  of  porphyry  tOd  oUijbe;  but  marble 
s^em^  rar#  and  gf  littl§  value. 

Russia  md  Siberia. — On  this  subject  there 
^MWLQt  be  a  better  guide  than  Patrin,  who  resided 
many  years  in  these  regions. 

'^  III  l^faMeria,  the  Ural  mountains  furnish  the 
^aest  and  most  twie^Ued  marUes.  Tlie  greater 
part  are  takett  from  the  neighbourhood  of  Ekater* 
inburgy  where  they  are  wrought,  and  from  tbeooe 
transported  into  B^issia,  and  particularly  to  Pe- 
tersburg. The  late  empress  caused  an  immense 
pa}ace  to  be  built  tfaere,  for  Oriof  her  fiivoaril^ 
1^  hi^h  is  entirely  coated  with  these  fine  marbles, 
both  inside  aod  out.  It  is  situated  on  the  bank 
of  the  Neva,  and  is  one  of  the  chief  ornaments  of 
that  capital.  This  empress  built  the  church  of 
Isac  with  the  same  marbles,  on  a  vast  space,  near 
the  statue  of  Peter  the  Great  This  church  was 
not  finished  in  1787.    I  there  saw  columns^  of 
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very  Ii^ge  (JimefiMpps,  which  seemed  to  ine  to  be 
9f  a  single  block,  of  a  white  and  bluish  marble,  it) 
large  veins :  only  this  kind  of  piarble  was  u|^d  iq 
this  church.  The  palace  of  Orlof  has  many  va- 
rieties, which  are  distributed  in  coippartments. 

^'  I  s^w  no  w^te  statuary  marble  ip  the  Ural 
mountains ;  but  in  that  part  of  the  Altaian  moun- 
tains which  is  traversed  by  the  river  Irtish,  I  in 
two  places  saw  enormous  rocks  of  marble,  per-* 
feebly  white  and  pure,  fropi  which  \wcg^  blodts 
might  be  hewq.  The  only  use  made  of  it  is  to 
coayeit  it  into  lime,  for  the  service  of  the  for- 
tnesses  situated  along  the  Irtish/** 

The  celebrated  grotto  of  KuQgnr  |s  by  soqae  ^**°„J^ 
said  to  be  in  a  coarse  white  marble,  by  others  in 
alabaster.  The  yills^ge  of  Kuqgur  is  near  the 
skirts  of  the  Uralian  chain,  pn  the  confines  of 
Eurppe  and  Asia,  about  fifty  miles  to  the  S.  S.  £. 
of  th^  city  of  P^rm,  in  the  goven^ent  of  the 
same  name*  It  b  said  to  be  six  wersts,  or  about 
a  league,  in  length,  and  half  a^  much  in  breadth. 
There  are  se\'eral  openings  in  the  roof,  sq  that 
there*  is  a  subterraiieous  meadow  with  grass  and 
flowers,  a  little  lake,  a  rivulet  rising  from  a  de^ 
tached  rock,  3vhieh,  like  another  spring^  from  a 
pool,  soon  loses  itself  underground ;  with  natural 

•  iii.  8, 
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Stairs;  an  image  of  St.  Nicholas,  and  crosses 
erected  by  the  Russians.  Gmelin,  who  occupied 
five  or  six  hours  in  visiting  a  part  of  this  remark- 
able grotto,  adds,  that  it  is  not  after  all  so  singular 
as  that  of  Bauman  in  the  Hartz,  and  as  theNebk 
Loch,  or  Misty  Hole,  ii^  the  Duchy  of  Wirtem- 
berg  ♦. 

On  descending  to  the  more  southern  kingdoms, 
we  find  the  Turks  occupied  in  converting  the  no- 
blest monuments  of  Greece  into  lime ;  instead  of 
explorbg  the  ancient  quarries  of  the  islands, 
among  wlm^h  Anti-Pajx>s  displays  its  celebrated 
grottos  in  the  purest  white  marble,  with  rich  sta- 
lactites and  stalagmites  of  the  same  beautiful 
substance ;  and  said  to  be  as  saline  as  that  called 
primitive.  The  beautiful  green  of  Laconia  is  alike 
unknown  to  these  barbarians. 

G-ERMANY;— White  marble  of  Ratisbon.  That 
of  HUdesheim  approaches  to  ivory ;  and  the  same 
place  likewise  furnishes  an  ash  grey.  Wolfeabutel, 
greyish  white.  Osnabruck,  fine  black.  Oster- 
gylien,  spotted,  white,  yellow,  and  deep  grey- 
JBetween  Leipsic  and  Bareuth  there  is  a  quarry  of 
chesnut  and  liver-colour,  with  veins  of  deeper 
tints.  Ash  grey,  with  black  ramifications,  from 
Gosiar.     Green,  veined  with  yellow,  probably » 

•  Sec  hU  Journey  to  Siberia,  in  the  Hist.  Gen.  iei  %^*'' 
tom.  24«  4to.  p.  128,  where  there  b  a  ground  plan. 
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serpentine,  from  Salzburg.  Red,  from  Ratisbon, 
Bohemia,  and  Trent.  Straw  yellow,  with  black 
dendrites,  from  Hessia.  It  is  only  formed  into 
little  pictures ;  and,  like  the  Florentine,  is  a  marlite 
abounding  in  argil. 

SwissERLAXp. — In  general  dull  violet,  spotted 
or  veined  with  black.  There  are  some  of  a  bluish 
grey,  resembling  what  is  called  the  blue  turquin, 
which  comes  from  Africa,  and  is  spotted  with 
siderite,  and  the  blue  marble  of  Narbonne ;  both 
of  which  however  should  be  called  grey,  for  no 
blue  marble  has  hitherto  been  discovered,  that 
colour  being  almost  peculiar  to  the  precious 
stones ;  but  it  appears  in  alabaster,  a  blue  trans- 
lucent kind  of  which  is  found  near  Nottingham*. 

Franc£.— The  most  singular  is  perhaps  the 
blue  of  Narbonne,  described  by  Patrin  as  of  a 
deep  blue,  spotted  with  bright  grey.  Brard  says 
that  it  is  white,  mingled  with  bluish  grey,  and  is 
in  the  highest  esteem,  being  sometimes  improperly 
called  marble  of  Languedoc.  Of  the  beautiful 
red  marble,  which  forms  many  chimney-pieces  at 
Chantilly,  often  spotted  with  a  deeper  colour,  and 
sometimes  with  white  spar,  I  cannot  discover  the 

*  The  moantain  of  Cramont,  near  Mont  Blanc,  is  composed  of 
a  coarse  marble*  of  that  kind  which  the  Italians  call  cipolino ;  the 
base  being  large-grained,  and  confusedly  crystallised,  of  a  slate 
blnej  with  white  veins  and  spangles  of  mica.    Sauss.  §915. 

VOL.  rt  2  p     " 
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site,  if  it  be  not  the  griotte  of  Canoe,  npk  far  from 
Narboone*,  wliich  is  a  deep  red^  apotted  ivith 
^hite,  or  the  Serrahcolin^  which  is  of  a  fair  red, 
mingled  with  yellow  and  grey,  and  is  dug  near  the 
river  Neste,  which  joins  the  Garonne.  Patrio 
says,  that  fine  large  blocks  of  Serrano^  have 
been  raised  for  the  decoration  of  the  royal  palaces 
of  France.  The  Pyrenees  furnish  many  marbles, 
as  the  green  and  red  of  Campan;  and,  amoDg 
others  mentioned  by  Palassou,  the  pure  primitive 
white  of  Loubie,  the  grey  of  Barege,  the  red  of 
Serrancolin  already  mentioned,  with  those  of  Sdx, 
minted  with  argil  and  talc,  like  the  Campan 
Red,  with  yellow  spots,  from  Poitou.  Pale  red 
and  yellow,  from  Toumus,  which  decorates  man; 
churches  at  Lyons.  Grey,  reined  with  white  and 
golden  yellow,  from  Bourbon-Lancy.  Red,  witk 
wyte  veins,  irom  Caen  in  Normandy.  That  of 
Marquise,  near  Boulogne,  with  large  yellovr  spots 
and  re^  vems.  Many  of  the  Flemish  marbles  are 
black,  veined  with  white;  the  othvs  chiefly  be- 
Jong  to  the  Conchitic  or  Zoophytic  divisions. 

*  8p  saji  Bktrm  j  b«t  I  can  vnij  fiwk  one  Cmmatf  war  Aatibcs. 
Brongniart  soys  Cosne,  in  the  department  of  AUier.  Marbles,  like 
jeweky  being  conunon  object*  of  commerce,  many  fiaads  are  ptac- 
tised«  and  many  errors  in  cooseqoexice  «rise.  But  an  eastern  marble, 
probably  the  Synnadic,  i$  compared*  by  Toumefort,  with  the  red 
and  white  of  Cosne  in  Laogqedoc. 
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To  thme  m%y  be  wl^  th«  foUcnving,  indicator 
by  Bf«rd.  Spoiled  wtb  ml,  whitQ,  gr^y,  %ad 
yoUow,  iYom  t|^  viQioity  <tf  Mont  Dauphio,  in  tb@ 
Upptqr  A}p9.  Wbit^  roae,  aivl  green,  oungled 
wiftfat  geroets,  needles  of  lepidote,  and  shiniog 
apungleB  of  iron;  thia  beautiful  marble,  of  a  saline 
gr«iQ»  18  fouod  at  St  Maurice,  b  the  Val  God- 
mar,  but  it  belongs  to  the  Composite  Rockg.  St. 
Maufioe  ItkewiM  furnishes  oipolioe.  Deep  viplet, 
apotled  ^Hh  y^low,  from  Narbonne.  BarioU^  or 
streaked  with  various  colours,  wbite^  rod,  and  yel- 
low, kom  the  mouths  of  the  Rhpoe,  much  esteem- 
ed, being  called  marble  of  St  Baume,  and  reputed 
e<|oal  to  Spanish  brocateUo.  White,  veined  with 
grey^  Iram  the  department  of  Mont  Blanc,  very 
hard,  bang  combined  with  silex.  Grey  and  white, 
spotted  with  red»  from  Uege.  Of  a  light  coffee 
colour,^  with  white,  grey,  and  red  veins,  from  Bou- 
logne. Of  Antin,  white,  with  veins  of  a  fiery  red. 
lilac,  from  the  Pyrenees.  Black  oi  Dinan,  bitu- 
minous: it  is  sometimes  powd^^  with  white 
spots.  Black,  CMT  rather  gr^,  of  Namur,  much 
used  in  Holland^..  Isabella  colour,  with 'trans- 
parent spots  of  deep  Intowu,  from  Mpnt  Rouge, 

*  Where  it  ib  called  Iheuwe  sUin^  or  blue  stone.  Hill,  perhaps^ 
thought  Naznur  a  town  in  Africa ;  for  he  gravely  afRrms  this  to  be 
the  Numidian  marble  of  the  ancients,  which  is  literally  toio  coeh 
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near  Paris.  Yellow,  wi&  black  dendrites,  from 
Rouen.  Of  St.  Ma^Limin,  department  of  Var, 
much  esteemed  in  commerce,  and  called /K^rtor, 
or  the  gold-bearer,  because  in  that  of  the  best 
quality  it  is  black,  veined  with  golden  yellow* 
White,  from  Civrai,  reputed  too  hard  by  the  mar- 
ble-cutters, while  this  is  in  fact  a  perfection  of 
marble. 

Many  curious  marbles  are  also  found  in  the 
isle  of  Corsica,  now  subject  to  France,  as  the  cipo- 
line  of  Corte ;  and  the  isle  of  Elba  has  immense 
quarries  of  white,  veined  with  bltekisl^  green,  and 
also  the  cipoline. 

The  French  make  great  use  of  marble,  in  tables 
of  all  kinds,  &c.  &c. ;  to  which  practice  may  in 
part  be  owing  the  infrequency  of  conflagrations, 
and  no  insurance  company  could  derive  the  least 
advantage  in  that  country. 

Spain, — ^The  milk-white  of  Cordova.  Near 
Filabres  there  is  a  mountain,  about  a  league  in 
circuit,  and  SOQO  feet  in  height,  which  is  one  en- 
tire, block  of  the  purest  white  marble,  and  capable 
of  the  highest  polish.  This  singular  mass  is  about 
three  leagues  from  Almeria,  in  Grenada.  The 
famous  palace  of  the  Alhambra,  at  Grenada,  is 
partly  constructed  from  the  white  marble  rocks 

*  Da  Costa,  p.  £03>  says  it  was  miich  used  in  England^ 
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around  the  town  of  Molina,  in  New  Castile.  In 
the  neighbourhood  of  Grenada,  white  saline  mar- 
ble, slightly  tinged  with  red*  Similar,  but  of  a 
finer  grain,  from  Badajos  in  Estremadura.  White, 
with  large  grey  spots,  from  La  Mancha^.  Grey, 
from  Toledo.  Grey,  veined  and .  spotted  with 
white.  Black,  with  grey  and  white,  from  Moron, 
La  Mancha,  and  Biscay;  which  last  also  furnishes 
a  black,  veined  with  ochre  red.  Violet,  elegantly 
spotted  with  bright  yellow,  from  Tortosa :  this  is 
the  celebrated  brocatello  of  Spain.  Dull  red^ 
veined  and  spotted  with  a  lively  red  and  shining 
white,  resembling  ^rw//<?t.  Of  a  dull  violet,  like 
wine  lees,  with  little  orange  spots,  from  Valencia, 
riesh-coloured,  veined  with  white,  from  Santiago; 
and  there  is  also  an  entire  mountain  of  this  kind 
near  Antiquera.  Fawn-colour,  powdered  with 
grey,  Cortegana.  Dull  red,  with  black  capillary 
veins,  Valencia.  Near  Morviedro  there  is  a  hill 
of  black  marble,  veined  with  white,  which  gradur 
ally  passes  into  a  yellow,  blue,  and  red  bricia,  at 
the  summit.  Red,  yellow,  and  white,  of  Molina. 
Ued,  veined  with  grey,  from  Guipuscoa.    The 

*  The  French  call  such  a  marble  Tigri,  \\  should  be  Leopardi. 
The  tig^r  U  barred,  the  leopard  spotted. 

f  Ono//t  seems  originally  to  imply  a  laiige  deep  red  cherrr.  Tlie 
ronnd  dark  spots  might  occasion  t|ie  name. 
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Others  are  Concfaitic  and  Zoophytic  marbles  and 
bricias. 

Portugal*— The  mountaiiiB  of  Arrtibedt  for 
nish  some  esteemed  marbles.  That  of  Troocio  is 
a  pale  yellow^  with  grey  veinn,  and  sometimes  con* 
tains  shells. 

Italy.— The  chain  of  the  Apennhies  being 
chie%  calcareous,  ai^d  Italy  the  seat  of  numeroys 
ancient  monuments,  and  the  parent  of  modern 
sculpture  and  architecture  it  is  no  wonder  tiiat 
the  Italian  marbles  have  been  highly  celebrated. 
White  marble  of  Padua,  Pisa,  Pilli,  and  Biancone, 
all  used  in  architecture  in  the  north  of  Italy.  The 
cathedrd  of  Milan  is  built  with  a  wWte  saline 
marble,  veined  ^vith  grey,  from  Mergoiffio*.  Block 
marble  of  Bergamo,  of  the  most  pure  and  intense 
tint,  and  finest  polish,  whence  the  Italians  c^l  it 
paragoiie.  Black  of  Como,  employM  m  (he  ca- 
thedral of  Sienna.  Deep  black,  with  pure  white 
veins.  Pdveroso^  or  jw)wdered  marble  of  Pistoift, 
•  sprinkled  with  little  dots,  so  as  to  appear  dusty. 
White,  with  large  black  spots,  from  Lago  Mag- 
giore,  used  in  the  decorations  of  most  of  the 

*  liht  pihnitive  mftible,  ^hite,  Widi  some  reint  of  grey,  tn^  of 
which  the  cathedral  of  Milan  is  constnicted,  leKves  in  die  ttitfo« 
acid  white  quanzy  sand>  with  loine  pyritei  and  freeDtsh  sideiite. 
Sauss.  §  1771- 
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churches  of  the  Milanese.     The  greea  of  Florence 
belongs  to  the  magnesian,  as  does  the  verde-di* 
Prado^  so  dEtlled  fix>m  the  little  town  of  Prado> 
but,  as  others  say^  from  Corsica*.     Slate  blue, 
veined  with  brown,  from  Margcwrre.     Of  Brema^ 
yellow,  with  white  spots.     Light  red,  spotted  with 
white,  from  the  Veronese.     Bluish  grey,  or  what 
is  called  blae,  of  R()sso  f.    White,  with  little  spots, 
and  dots  of  blood  red,  from  Luni.     The  yellow  of 
Sienna  is  one  of  tliose  called  brocatelU,  or  em-^ 
broidercd,  the  colour  resembling  the  yolk  of  an 
e^,   in  large  irregular  spots,   surrounded  with 
veins  of  a  dull  purple.     The  commerce  with  li* 
vomo,  strangely  corrupted  by  our  seamen  into 
Leghorn,  has  rendered  this  marble  very  commoii 
in  England.     It  is  certainly  beautiful,  but  far  in- 
ferior to  the  green  of  Anglesea,  or  the  rose,  spot« 
ted  mth  green,  from  Tirey.    Yellow,  veined  with 
black,  also  from  the  neighbourhood  of  Sienna;}:. 
T%e  curious  marble  of  Florence,  stained  with  re- 
semblances of  ruins,  Sec.  and  which,  with  the  den-^ 
dritic,  might  be  styled  pictorial^  being  framed  like 

*  What  is  called  the  Egyptian  green,  is  a  polzevera  from  the 
Ticinityof  Genoa.  It  is  so  called  because  it  resembles  the  verd 
antiffuey  which  was  supposed  to  come  from  Egypt.  See  Da  Costa, 
p.  200.     Patrin  says  it  is  from  Carrara. 

+  The  pavonazzo  should  be  a  purple,  or  dark  Wue. 

t  At  a  place  about  nine  miles  distant,  calied  MoBt  Antati,  at 
the  head  of  the  vale  of  ftosia. 
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pictures,  properly  belongs  to  the  marlites.  Oraiige, 
or  bright  red  inclining  to  yellow,  like  the  gem 
called  jacint,  from  Verona;  but  as  it  sometimes 
presents  ammonites,  it  rather  belongs  to  the  Con- 
chitic :  the  tomb  of  Petrarca,  at  Arquoi,  recently 
engraved  by  Faujas,  is  of  this  marble.  A  duller 
red  was  used  by  the  Romans  in  building  the  vast 
amphitheatre  of  Verona.  Six  leagues  from  Ve« 
rona  Faujas  observed  a  singular  kind,  which  he 
calls  bone-marble,  being  of  the  same  red  paste, 
Mith  a  greenish  shade,  and  presenting  large  white 
spots,  which  are  petrified  bones ;  but  he  has  not 
explained  to  what  animal  they  belong.  Large 
columns  of  this  singular  marble  hav^  been  ex- 
tracted*. 
Sicoy.  The  chief  marble  of  Sicily  is  red,  with  long 

stripes,  like  ribbons,  white,  rose-coloured,  aod 
sometimes  greenish,  which  at  intervals  revolve, 
forming  pretty  acute  angles.  This  singular  mar- 
ble is  of  the  highest  value  f.  fiisachino  notonlj 
presents  a  milk  white,  but  an  apple  green,  which 
takes  the  finest  polish,  probably  a  serpentine. 
Trapani  possesses  a  red,  with  deeper  spots;  and 
another  red,  spotted  with  green ;  not  to  naention 

•  firard,  418. 

t  It  is  a  heavy  ferruginous  kind»  whence  our  mvble-cutters  ^^ 
il  Sicikan  jasper.  It  is  perhaps  from  Giuliano,  in  the  soath-wsit 
•f  Sicily,  a  spot  famous  for  products  of  this  kind. 
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grey,  spotted  with  several  colours,  and  one  com- 
posed of  spots  red  and  yellow.  Castiro  Nuovo, 
yellow,  spotted  with  red.  Taormina,  red,  spotted 
with  black,  or  a  deeper  red ;  yellow,  spotted  with 
white  and  black ;  and  a  yet  more  singular,  green- 
ish, with  bright  brown  spots;  and  a  lilac,  with 
wavy  reflections.  Termini,  greenish,  veined  with 
white,  and  dotted  with  red.  Near  Sciacca  ap- 
pears a  bright  green,  waved  with  deeper  green 
and  yellow.  In  the  river  Niso  are  found  frag- 
ments of  red,  spotted  with  a  white  semi-trans- 
parent substance,  like  chalcedony. 

As  marble  so  much  abounds  in  Europe,  there 
was  no  occasion  to  import  it  from  the  other  con- 
tinents, and  their  products  of  this  kind  remain  of 
course  little  known.  In  Asia  Dr.  Shaw  men-  Aiuatic, 
tions  a  dendritic  marble  of  Mount  Sinai,  which 
has  been  confounded  with  the  pictorial  marble  of 
Florence,  as  appears  from  Wallerius.  Persia  con- 
tains many  marbles,  mentioned  by  Chardin,  parti- 
cularly the  translucent  white.  The  kingdom  of 
Siam,  and  China,  also  present  edifices  of  beautiful 
white  marble.  Hindostan  does  not  appear  rich 
in  this  production.  Some  of  the  statues  and  mo- 
numents are  rather  of  a  coai^se  limestone  than  a 
marble. 

The  African  marbles  were  among  the  most     Aftiam. 
celebrated  of  antiquity,  when  the  northern  part  of 
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that  continent  was  possessed  by  the  Egyptiam^ 
Carthaginians,  and  various  Greek  colonies,  and 
afterwards  ruled  for  many  centuries  by  the  Ro- 
mans. As  the  intercourse  with  Italy  remained 
frequent  till  the  seventh  or  eighth  century,  there 
is  the  less  occasion  for  wonder  that  the  traditkn 
of  the  Roman  artists  should  have  preserved  the 
distinctions  of  some  African  marbles ;  and  as  they 
are  not  numerous,  it  will  be  more  satisfactory  to 
consider  them  all  in  one  point  of  view. 

What  is  called  the  ancient  red,  already  de- 
scribed. This  is  dotted  or  powdered  ^rith  white; 
but  there  is  another  kind  with  white  spots. 

The  dark  red,  with  small  triangular  white  spots, 
must  also  be  classed  among  the  African;  and  the 
red,  with  spots  like  flames.  Similar  marbles  are 
called^oriVf,  among  which  is  a  white  or  grey,  with 
purple  flames*. 
Niimiaun.  The  ancient  yellow,  according  to  Boot  and  Wal- 
ierius,  and  many  ancient  authorities,  was  from 
Numidia;  as  was  the  grey  with  yellow  spots. 
Pliny,  who  informs  tis  that  ships  were  built  for 
"  the  sole  purpose  of  importing  marbles  f,  mentions 
the  Numidian  and  Synnadic  as  beirig  variegated 
by  art,  with  inserted  fragments.  He  reproaches 
the  bad  taste  of  those  who  altered  the  natural 

•  For  the  African  bricia  lec  the  Glateoites. 
t  xxxvi.  1. 
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appearatice  of  marble,  by  insertkms  ibdded  to  the 
fiatxiral  spots,  so  «s  to  represent  animals  and  o&er 
objects"^;  whence  tile  Numidian  was  diversified 
with  artificial  e^,  and  the  Synnadic  with  rich 
ertmson  spots,  kistead  of  the  dull  red  furnished 
by  nature  f.  In  another  passage  he  says  that 
Lepidus  first  used  Numidian  marble  in  his  house^ 
even  his  threshold  being  paved  with  it;  whence 
he  incurred  public  reproach  for  the  new  luxury :{:. 
Four  years  after,  Lucullus  brought  a  marble  to 
Rome,  which  was  called  Lucullean,  being  black, 
and  found  in  an  island  of  the  Nile.  But  luxury 
assumed  a  ftu*  wider  career,  for  ages  after  the 
time  of  Pliny;  and  many  marbles  unknown  to 
that  illustrious  author  must  have  been  imported 
from  Africa,  and  other  countries. 

•  XXXV.  i. 

t  Tills  precious  marble  was  brought  from  the  very  centre  of  Asia 
Minor,  Sinnada,  or  Synnada,  being  a  town  in  the  greater  Phiygia. 
Strabo  aayii^  lib.  xii.  /'  Sinada  ii  a  town  of  no  great  ai8e«  before 
which  is  a  plain  of  fibout  six^  stadia,  planted  with  olive  trees. 
Further  on  is  the  village  of  Docimia,  and  die  quarries  of  Sinadic  ^ 

tttme ;  for  so  the  Ronftans  eall  it,  but  the  natives  Docitnite.  At  first 
cnij  small  pieoes  were  extiacted;  now»  On  acooontof  the  prodigioua 
loxnry  of  the  Romans,  immense  and  entire  columns  are  hewn  out, 
ibe  stone  approaching  nearly  to  the  alalastrites  in  variety.  Many 
loads  of  this  kind  are  eanied  down  to  the  sea;  and  colomns  and 
liMes  of  admirable  size  and  boaoty  are  exported  to  Rome." 

See  the  Appendix,  for  a  fuller  account  of  the  Synnadic,  African, 
wod  other  ancient  mafblte, 

t  xxxvi.  6. 
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A  singular  marble  is  still  known  to  be  found  at 
Sitifi,  in  the  north  of  Africa,  being  the  proper  tur* 
quin,  becausei  like  the  turquois^  it  is  supposed  to 
be  brought  irom  a  country  subject  to  the  Turb*. 
It  is  of  a  bluish  grey,  or  slate  colour,  with  spots 
of  siderite  or  hornblende ;  and  seems  to  be  one  of 
the  most  primitive* 
American*  The common  marbles  abound  in  America  ;  and 
the  conchitic  is  found  at  the  height  of  12,000  feet 
in  the  Andes.  The  following  observations  are 
from  Molina's  admirable  essay  on  the  natural 
history  of  Chili. 

^'  The  calcareous  stones  which  this  country  fur- 
nishes, are  limestones,  marbles,  calcareous  spar, 
and  gypsum.  Among  the  limestones  some  are 
found  very  Compact,  and  of  all  the  colours;  as 
are  the  coarse-grained,  while  the  common  lime- 
stone is  white,  bluish,  and  grey.  The  marbles  of 
a  single  colour  hitherto  discovered  are,  white  sta- 
tuary marble,  black,  greenish,  yellow,  and  grey. 
Two  mountains,  the  one  in  the  Cordelera  of  Co- 
piapo,  and  the  other  in  the  marshes  of  MaulCj  en- 
tirely consist  of  marble  in  zones  of  several  colours ; 
but  in  such  strata  as  suiTound  the  mountains, 
from  their  base  to  the  summit^  with  a  symmetry 
tliat  seems  an  artifice  of  nature.     The  variegated 

•  Some  say  turqiitn,  turchino,  is  <1eri^^  from  the  blue  colour  of 
the  turquois. 
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ifiarbles  are,  the  grey,  with  white,  yellow,  and 
blue  veins;  green,  speckled  with  black;  and  yel* 
iow,  with  black,  brown,  and  green  irregultur  spots. 
This  last,  the  quarry  of  which  is  at  San-Fernando, 
tbe  capital  of  the  province  of  Colchagua,  is  in 
^eat  esteem,  because  it  is  easily  wrought,  and 
hardens  in  the  air.  All  the  marbles  of  Chili  are 
^nerally  of  a  good  quality,  and  all  take  a  good 
^polish.  Persons  who  have  had  occasion  to  ex- 
amine the  lower  Andes;  have  assured  me  that 
those  mountains  abound  in  marbles  of  different 
qualities,  and  nearly  of  all  colours ;  but  the  ac- 
counts I  have  received  are  too  superficial  to  en- 
able me  to  give  exact  descriptions  of  them.  In 
the  plains  near  the  city  of  CoquimhOy  a  white  shell 
marble  has  been  found,  somewhat  granular,  three 
or  four  feet  under  the  vegetable  earth.  The  shells 
in  this  marble  are  more  or  less  entire,  and  give  it 
all  the  appearance  of  a  real  lumachella.  The  bed 
of  this  marble  extends  in  length  and  breadth  more 
•than  three  miles;  its  thickness,  generally  about 
two  feet,  varies,  and  depends  on  the  number  of 
the  beds,  which  are  sometimes  five,  sometimes 
eight.  These  beds  are  almost  always  divided  by 
very  thin  layers  of  sand.  This  stone  increases  in 
hardness  in  proportion  to  its  depth.  The  first 
beds  only  present  a  coarse  friable  stone,  of  no  use 
but  to  make  lime:  the  following,  although  com* 
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pact,  easily  yield  to  the  iron  initrummts  used  W 
cut  it,  mid  raise  it  from  the  quarry;  bi^it  w  build- 
ing acquire  a  sufficient  har^ne^a  to  resist  aoy  im- 
pression of  the  fur  or  water."* 

Many  curious  marbles  ore  also  found  in  New 
Spain,  and  in  North  America.  The  chief  quar* 
rtes  in  the  territories  of  the  United  States  are  at 
Stockbridge,  and  Lanesborough,  Massachusetts; 
sundry  places  in  Vermont  and  Pennsylvsnia; 
Amenia,  in  New  York;  and  in  Virginia:  soim 
of  which  fully  equal  the  finest  specimens  ftm 
Europe  f.  At  Marble  Town,  near  Hudsra  river, 
are  quarries  of  fine  black  marble,  spotted  witb 
white  shells. 

STEUCTURB  U*      COMPACT, 

This  division  has  scarcely  been  observed  by 
mineralogists,  except  in  a  few  instances.  Accord- 
ing to  Werner's  system,  it  must  chiefly  bek»g  to 
the  transitive,  and  the  floetz  or  horimntai  rocks. 
Some  few  examples  have  been  fdready  mentk^sed 
of  very  compact  ancient  marbles,  with  a  fine  frac- 
ture like  the  argillaceous  substanoes,  such  as  the 
palombino^  and  that  which  resembles  ivory.  That 
called  Greek,  and  the  ancient  black  and  yellaw, 
also  approach  to  this  division. 

•  Molina,  St.  Nat.  p.  77- 

f  Spafibrd's  General  Geography,  Hndaon  1S09#  S^o-  P-  ^^* 
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'  Many  of  the  marbles  used  in  the  Egyptian  mpr 
numents  a{>pear  to  be  of  this  description,  and 
Wad  has  divided  them  into  two  kinds,  the  densum^ 
and  the  lamellosum  granulare.    Of  the  former 
are  snow  white,  and  yellowish  white,  reddish  and 
yellowish  grey,  and  Isabella  yellow,  passing  to 
yellowish  brown  *.   He  adds  that  the  lapis  TroicuSy 
of  which,  according  to  Strabo,  the  pyramids  were 
chiefly  built,  must  belong  to  this  sort,  as  Niebuhr 
says  they  are  constructed  of  limestone  full  of  por- 
pites,  or  nummulites,  drawn  from  the  mountains 
called  Mokattam,  but  anciently  Mo7is  Troicus\ 
But, '  according  to  many  specimens  and  recent  ob- 
servations, the  pyramids  are  built  of  a  beautiful 
fine  limestone,  which  often  contains  shells.     M. 
Hozi^re,  an  excellent  judge,  in  the  abstract  of 
Egyptian  mineralogy,  which  he  presented  to  me, 
regards  the,  two  long  ^chains  of  mountains,  which 
confine  on  either  side  the  long  valley  called  Egypt, 
as  being  both  of  a  calcareous  nature,  the  sand- 
stone only  beginning  about  twenty  leagues  from 
the  cataracts,  a  little  above  the  town  of  Esneh. 
The  celebrated  tombs  excavated  at  Thebes  must 
erf  course  be  in  limestone. 

Among  the  modem  marbles,  the  most  compact 
^e  those  referable  to  the  marlites,  as  bemg  corn- 


Ancient, 


Modern. 


*  The  African  red  b  ofWn  compacu 
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bined  with  a  considerable  quantity  of  argil.  TIte 
others  have  seldom  attracted  especial  observation; 
and  the  division  indeed  cannot  be  regarded  as  of 
much  importance,  as  even  in  geology  the  granular 
marbles  cannot  always  be  regarded  as  primitive, 
nor  the  earthy  as  secondary. 

Most  of  the  compact  mai^bles  also  contain  shells, 
so  that  they  belong  to  the  next  subdivision. 

STRUCTURE   III.      CONCHITIC. 

Of  Bieybcrg.  The  most  beautiful  and  celebrated  of  this  kind 
is  a  recent  discovery,  being  found  at  Bleyberg  in 
Carinthia,  where  it  appeared  in  a  bed  of  commoD 
limestone,  above  a  vein  of  lead.  It  is  unfortu- 
nately brittle,  so  that  pieces  of  a  large  size  cannot 
be  obtained.  It  is  a  grey  marble,  or  fine  lime- 
stone, reflecting  the  red,  green,  and  blue  tints  of 
the  opal,  and  almost  with  equal  fire.  These  ex- 
quisite colours  arise  from  the  laminar  naker,  or 
what  is  commonly  called  mother-of-peail,  of  a 
kind  of  nautilus,  of  which  fragments  are  imbedded 
in  this  splendid  substance;  their  lustre  being  pro- 
bably heightened  by  the  fine  reflections  of  irwi, 
observable  in  that  of  Elba,  for  veins  of  elegant 
pyrites  are  not  unusual  in  this  stone. 

The  name  of  Lumachella,  which  in  Italian  sim- 
ply implies  snail  or  shell  marble,  now  begins  to 


be  confined  to  this^  iand  the  ibUowing  eie^t 
kind.  - 

Among  the  ntameroiis  maiUes  dkcprsoed  in  the 
ruins  of  Rome,  is  said  lb  bethebeaMafultotna- 
chella,  ridiculously  styled  of  Astracqcn^  id  riime 
which  has  embarrassed  Patrin,  who  dbo6vered 
none  such  in  the  regions  around  Hhatjcity/so  cde^ 
brated  in  the  Orlando  Ftiirioso,  and  the  ronbailkces 
of  the  middle  ages. '  If  he  had  looked  into  Ferbet 
or  Born,  he  would  have  seen  that  it  is  a  meca  cor* 
iruption,  owing  to  the  omission  of  one  9eUer,  the 
ItalilBui  being  Castracand,  not  Astraccmas,  One 
kind,  according  to  Bon^  is  called  castrkcana4eUa 
casfeUina.  This  is  of  a  ydlowisb  white,  spotted 
with  little  grey  dots*;  .« 

Ilie 'finest  lumacfadla,  reputed  ancient,  is  of  a 
deep  brown  colour, » and>  contains  a  nvmber  of 
sheHs,  which  form  litde  <»rcles,  or  semichrctes,  <:»( 
a  bright  golden  colour,  or  orange  yellow,  which 
appear  with  the  greater  iQstre  from  the  contrast  of 
the  base.  This  may  be  regarded  as  the  mobt  sin«^ 
gular  of  all  the  marbles.  Ferber  also  mentions' 
the  following  varieties : 

*  This  Castncan  u  the  Castisvan  of  Woodwaid  «[iid  IXi  Costa :' 
the  Khesroan  of  d'Aaville.  The  moontains  of  CastNiTtn  esLtead 
behind  Tripoli  in  Syria.  See  Pococke,  ii.  ygj  and  Maundrel'a 
Travels.  They  are  also  famous  for  a  marlite  slatc^  with  imprestiont 
Qffishiuidsea*8Urt:  Mode  Yll. 

vol..  X.  S  E 
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GteyiBh  brown,  witU  white  transparent  feiol, 
like  agate. 

The  aamcy  with  roM-ookxired  stripes. 

Btownish  yellow,  with  small  black  shells. 

With  r^^ard  to  the  inferior  khkb  of  coochitic 
marUe,  they  seem  to  have  been  little  regnrded  by 
the  ancients.  The  masters  of  the  woifld,  whether 
seated  at  Rome  or  Constantinople,  oaotinued  for 
ten  or  twelye  centuries  their  preference  of  the 
Phiygian,  with  crimBon  or  lilac  flowers;  tbeim* 
penal  red  of  Africa;  tlie  green  of  iMonia;  and 
the  yellow  of  Numidia.  Among  the  capital  co- 
lours, a  Uae  alone  was  wanting;  but  H  is  ikbo 
ttnknown  to  us^  and  perhaps  to  nature,  lazuli!^ 
the  sole  rock  of  that  colour,  being  only  found  ia 
detached  misses;  acircumstance  as  unaccouatable 
U  that  there  should  be  only  one  shrub  with  aUuo 
tower,  and  that  in  out  cliwiate  confined  to  the  hot' 
bouse. 

The  artists  and  dealers  at  Rome,  sometiiaes 
with  a  view  of  distinction,  and  sometimes  U)  v^ 
crease  the  price^  may  apply  the  name  of  antique 
as  jewellers  do  that  of  oriental,  merely  to  the 
more  precious  kinds.  Such  perhaps  may  be  that 
marble  reputed  ancient,  and  comtnonly  styled  at 
Rome  Parmo  di  Tnorto,  or  the  funereal  pall.  It  i$ 
ot  the  deepest  black,  sprinkled  with  white  shells 
like  snails,  each  an  mch  or  more  in  length,  at 


dbtatit  and  lither  regqlar  nitervids.  It  is  very 
scarce,  and  deservedly  in  high  esteem.  The  an- 
caent  occbio  di  pavone,  or  peacock's  tail^  is  by 
some  called  a  eonchitic  marble,  the  sheUs  forming 
large  circular  and  semich^calar  spots,  red,  white, 
and  yellow*. 

In  the  modem  kmgdoms  of  Europe,  as  inferior 
in  taste  as  in  power  to  tiie  Romans,  many  kinds  of 
conchitic  marble  have  beenr  introduced  into  arehi- 
tectQr&»  The  pilters  of  the  venerable  c&thedral 
of  Durham,  a  monument  of  the  eleventh  cehtury, 
ore  constructed  of  a  blade  marble  with  white 
ahdls,  but  both  of  a  dull  lustre,  the  quarries  of 
which  are  still  known  to  exist -at  no  great  distance. 
Of  the  blaek  shell  marble  theit  are  also  tombs,  in 
the  aU>ey  of  Melrose,  probably  from  the  same 
quarry  wi^  those  of  Durham.  The  marble  of  the 
north  of  Scotland  is  chiefly  primitive.' 

A  fine  black  marble,  with  white  shells,  is  found 
near  Bristol^  where  it  is  used  for  chimney-pieces. 
A  similar,  it  is  believed,  occurs  hi  Derbyshire. 

*  Da  Co6ta>  p.  Sld»  says  the  peacock's  eye  is  a  beautiful  garble, 
of  a  bright  .cinnabar  colour,  ^ith  spots  and  veins  of  milk  white 
fpar !  many  of  the  spots  form  circles  about  the  size  of  a  sixpence 
Hied  witfi  a  re^  giouud ;  and  which,  from  an  imaginary  r^m-« 
blance,  have  epafe^ped  the  same.  It  takes  a  high  poliahi  but  is 
generally  much  cracked  or  flawed.  It  must  npt  be  ooafounded 
with  the  pavonazza,  or  purple. 

S  £2 
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Purbeck  boasts  a  marble,  of  which  the  shells  torn 
grey,  blue,  and  white  circles. 

But  the  marble  chiefly  used  in  our  ancient  ca- 
thedrals and  churches,  was  that  of  Petworth  in 
Sussex,  *wbich  is  thus  described  by  Woodward: 
Petworth.  "  Marble,  from  Petworth,  Sussex.  The  ground 
grey,  with  a  cast  of  ^neen.  Tis  very  thick  set  in 
all  parts  of  it  with  shells,  chiefly  turbinated 
Some  of  them  seem  to  be  of  that  sort  of  rivier  shell 
that  Dr.  Lister,  Hist.  Cochlear.  Angl.  p.  133, 
calls  cochlea  modima,  Jusca  sive  nigricansy  faS' 
data.  Several  of  the  shells  are  filled  with  a 
white  spar,  which  •  variegates  and  adds  to  the 
beauty  of  the  stone.  That  spar  was  cast  in  the 
shell  before  this  was  reposited  in  the  mass  of 
tnarbkj  as  is  demonstrable  from  a  view  of  this  and 
other  like  masses.  Conf.  Nat.  Hist,  of  the  Earthy 
part  IV.  consect  S,  p.  181,  et  seqq.  second  Edit. 
This  is  of  about  the  hardness  of  the  white  Ge- 
noese marble. 

^'  The  slender  round  scapi  of  the  pillars  of  the 
Abbey  Church  in  Westminster,  and  of  the  Temple 
Clturchy  are  of  this  sort  of  marble.  ^  So  likewise 
are  those  of  the  Cathedral  Church  of  Salisbury, 
as  I  remember ;  and  my  Lord  Pembroke  assures 
me  positively  they  are.  Some  persons  that  are 
less  skilful  in  these  matters,  fency  these  scapi^ 


UODB  I.     MABBLl.  421 

that  occur  in  most  of  the  larger  Gothick  liuildingi 
of  England,  are  artificial ;  and  will  have  it,  that 
they  are  a  kind  of  fusil  marble^  cast  in  cylindrick 
moulds.  Any  one,  who  shall  confer  the  grain  of 
the  marble  of  those  pillars,  the  spar,  andHhe 
shells  in  it,  with  those  of  this  marble  got  in  Sus- 
sex, will  soon  discern  how  little  ground  there  is 
for  this  opinion:  and  yet  it  has  prevailed  very 
generally.  I  met  with  several  instances  of  it  as  I 
travelled  through  England ;  and  had  frequent  opr 
portunities  of  showing  those  who  asserted,  these 
pillars  to  be  factitious,  stone  of  the  very  same  sort 
with  that  they  were  composed  of,  in  the  neighbour* 
ing  quarries.  Camden*  had  entertained  the  same 
notion  of  those  vast  stones  of  Stone- Henge ;  but 
is  fully  refuted  by  Inigo  Jones^y  % 

Da  Costa,  mentions  a  black  coralic  marble, 
from  Wales,  wth  madrepores  an  inch  or  two  in 
length,  like  half  a  crown  when  cut  across.  It  is^ 
he  says,  very  beautiful,  and  the  tomb  of  Sir  Tho^ 
mas  Gresham,  in  the  church  of  G^eat  St.  Helen's, 
is  formed  of  it  lie  confounds  it  with  the  Kil* 
kenny  marble,  which  he  says  is  much  used  in  Lon- 

**  •  In  hw  Britannia^  p.  g5. 
**  t  StonerHeoge  restored,  p.  33." 

X  Woodward's  English  Fossib,  i.  20.  The  marble  of  Bethersdet 
in  Kent  was  also  noted. 
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doQy  and  which  contains  white  spatry  casts  of 
shells^  both  turbinated  and  bivalve*. 

The  Derbyshire  marble,  of  a  pale  ash  colour, 
iuU  of  entrochi,  was  much  used  in  London  for 
tables  and  chimney-pieces  f. 

Good  marble  is  found  in  the  side  of  Bowfell,  in 
the  West  Riding  of  Yorkshire,  being  grey,  with 
entrochites :  it  is  manufactured  at  Kendal,  and  is 
in  great  demand  at  Manchester  and  Liverpool 
Bowfell  is  one  of  the  highest  mountains  in  En- 
g^d,  and  sends  waters  into  both  seas.  It  is 
about  thirty  miles  in  circuit  j;. 
Vraadi.  France  abounds  in  conchitic  marbles.  The 
red  of  Givet,  containing  entrochi,  rather  belongs 
to  the  Zoophytic  structure.  The  department  of 
Aube  shows  a  grey  marble,  almost  formed  of  little 
shells,  ^and  some  large  ammonites.  Red,  with 
white  circles,  being  transverse  sections  of  shells^ 
from  the  neighbourhood  of  Brest  The  white  spots 
in  the  beautifol  red  griotte  sometimes  wear  a  shelly 
aspect^    The  greyish  brown  of  Langres.    Deep 

*  That  supposed  firom  Wales  is  in  fact  the  sane  with  thti  of 
Doriiam,  as  appears  from  Gresham*s  tomb. 

t  Da  CosU,  p.  sae,  &c. 

}  Parkinson,  Organic  Remains,  vol.  ii. 

§  Brard  says  that  the  red  spots  on  th6  griotte  are  shells,  of  whidi 
llie outline  la  marked  in  black,  p.  369:  this  ia  ftom  the  department 
•fHeiauIt. 
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black,  with  white  belemnites,  from  Narbonne. 
The  black  marbles  of  Flanders.  The  pearl  grey 
ef  Nonette  in  Auvergne,  in  which  the  screw-shells 
are  changed  into  silex,  but  easily  polished. 

In  Italy,  some  churches  of  Lucca,  Pisa,  and  ^^^* 
Florence,  are  decorated  with  a  brick  red  marble, 
containing  white  ammonites.  The  modem  achio 
di  pavone^  or  peacock's  tail,  presents  round  spots, 
whitish,  bluish,  or  red,  being  shells  cut  across. 
There  is  also  a  very  pale  yellow,  with  small  shells^ 
changed  into  white  transparent  spar. 

Spain  offers  the  conchitic  marble  of  GrenadjGt     Spw. 
and  Cordova^  of  a  deep  red  with  white  shells;  and 
that  of  Biscay,  of  a  deep  black,  with  shells  of  a 
fiplendid  white.    The  pale  yellow  of  Portugal,  as 
already  mentioned,  presents  marine  bodies. 

The  marbles  of  Swisserland,  Germany,  and  the  Omamf^ke. 
northern  regions,  often  belong  to  this  description ; 
but  if  there  were  not  some  striking  singularity,  it 
would  be  unnecessary  to  enter  much  into  the  spe- 
cification. Those  of  Basel  have  astroites  and 
coralitas;  of  Brunswick,  Franconia,  &c.  belem- 
nites,  ammonites,  and  cochlites ;  of  Sweden,  ortho- 
ceratites. 
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STRUCTURB  IV.  -    ZOOPHYTIC- 

Of  this  the  ancients  appear  to  have  made  no 
use,  though  it  sometimes  presents  varieties  at  once 
uncommon  and  beautiful.  A  fine  kind^  easily  had 
6f  the  marble-cutters  at  Paris,  is  of  a  chocolate 
brown,  with  white  madrepores  of  all  sizes  and 
descriptions,  beautifully  variegated  with  grey  and 
Of  Gaau  red.  This  is  the  celebrated  marble  of  Caen,  in 
Normandy,  which  may  be  called  the  madrepore 
niarble  by  way  of  eminence,  and  of  which  beauti- 
ful tables  and  other  ornaments  abound  in  that 
capital;  even  those  of  thetraiteur,  in  the  garden 
of  the  Tuilleries,  being  of  exquisite  elegance  ajid 
variety. 

"  The  marble  of  Caen  is  of  a  dull  red,  and  it 
has  large  veins  or  branches  of  a  grey,  or  white  co- 
lour, which  are  solely  composed  of  madrepores, 
distinctly  perceptible,  either  in  the  form  of  stars, 
or  that  of  diverging  branches.  This  is  th^n  by 
excellence  a  madrepore  marble. 

"  Its  quarries  are  in  the  neighbourhood  of  Caen, 
and  although  it  be  rather  coarse  and  common,  it 
is  much  used  at  Paris,  either  for  the  tops  of  com- 
modes,  or  for  chimney-pieces,  &c.  There  are 
tables  of  it  in  most  of  the  coffee-houses  of  Paris; 
and  it  is  known  in  commerce  by  the  name  of  Caen 


MODI   X.      MARBJUK.  43ii 

marUe.  It  somewhat  resembles  that  of  Lao* 
guQdoc}  but  is  more  cloudy,  and  Jiess  lively  in  its 
colour,  and  does  not  take  near  so  fine  a  polish." "* 

Another  singular  zoophytic  marble  occurs  in 
Fcance,  the  ground  being  a  wine  red,  with  spots 
of  dull  white  and  green;  the  latter  being  itself 
calcareous,  which  is  far  from  common.  It  is  in- 
terspersed with  fragments  of  madrepores,  and 
other  zoophytes,  of  a  delicate  bright  red.  It  is 
probably  from  the  south  of  France. 

The  deep  red  marble  of  Givet,  with  light  veins 
or  spots,  contains  white  fragments  of  entrochi. 
That  of  Charlemont  is  veined  with  white  and  red, 
with  white  sp<tf  s  of  madrepore. 

The  beautiful  marble  of  Languedoc,  or  St  suBawnp. 
Baume,  is  of  a  fiery  red,  mingled  with  white  and 
grey,  disposed  in  convolved  zones.  Some  say  that 
the  white  and  grey  parts  are  formed  by  madre- 
pores. The  eight  columns  which  decorate  the 
new  triumphal  arch,  in  the  Carrousel  at  Paris, 
are  of  this  marble,  which  is  one  of  the  finest  of 
France. 

The  grey  marble  of  Mons  contains  entrochi. 
It  is  properly  an  orsten,  as  on  friction  it  yields  a 
nauseous  smell.     The  department  of  Calab  fur- 

*  Bnfd,  36s.  That  of  Canne^  here  alladed  to,  is  a  grwtie  of  a 
deep  red,  spotted  with  white,  according  to  Patriiu 
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nishes  a  deep  red  marble,  with  grey  sfMs,  of 
zoi^hytic  remains.  The  marble  of  St.  Anne,  in 
the  neighbourhood  of  Namur,  on  a  deep  grey 
base,  presents  white  zoophytic  spots :  that  of  Thi- 
laire  is  similar ;  and  that  of  Leff  is  pale  red,  widi 
white  fragments  of  madrepores. 

The  starry  marble  of  Italy  is  light  grey  or  white, 
and  seems  to  be  entirely  composed  of  zoophytk 
fragpients. 
sviis.  At  Roche,  a  league  beyond  Aigle,  is  a  qoanj 

of  a  handsome  marble,  veined  with  red,  wlute, 
grey,  and  black.  It  is  polished  on  the  spot,  and 
is  much  used  at  Geneva,  and  the  Pays  de  Vaod; 
nor  is  it  unknown  even  at  Lyons.  Polished  tabb 
of  this  marble  present  beautiful  madrepores,  sod 
some  shells,  chiefly  pectenites ;  but  they  have 
assumed  the  nature  and  grain  of  the  marUe,  and 
the  shell  seldom  or  never  appears  in  its  original 
form*. 

•  Saws.  1095. 
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There  is  a  fitone  uDi?ersally  employed  ia  iHitiiietioii. 
architecture,  and  which  may  be  regarded  aa 
intermediate  between  marble  and  limestone. 
It  appears  to  have  been  the  freestone  of  the  Freefone. 
middle  ages,  called  ashler  when  only  roughly 
hewn ;  and  is  also  the  freestone  of  Woodv)rard» 
and  many  other  writers  of  mineralogy.  Mr. 
Parkinson  has  recently  confirmed  the  justice  of 
thia  appellation,  by  informing  us  that  ^^  free* 
stone  is  a  compact  limestone,  of  an  earthy  frac- 
ture." 

Yet  many  late  writers  have  inaccurately  ap« 
plied  the  term  freestone  to  a  very  different  sub- 
stance,  using  it  as*syn<mymons  with  sandstone^ 
chiefly  indeed  with  a  calcareous  cement;  though 
it  has  also  been  extended  to  the  argillaceous, 
and  even  to  the  siliceous.  The  reason  given  for 
the  name  is,  that  such  a  stone  may  be  worked 
in  any  direction ;  nay,  Doctor  Kidd  informs  us 
^^  that  sandstones  which  yield  readily  to  the 
chisel,  and  hence  called  siliceous  freestones,  are 
used  in  masonry."  If  the  term  were  thus  ex-* 
tended,  it  might  also  be  applied  to  granite,  which 
is  used  in  many  countries  for  the  commoneit 
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habitations.  Even  calcareous  sandstone  can 
scarcely  be  called  a  freestone^  as  it  often  re- 
quires to  be  placed  in  the  original  direction  of 
its  layers  in  the  quarry,  else  it  will  moulder  in 
the  air^  which  is  also  the  case  with  some  lime- 
stones employed  in  the  public  buildings  at  Ox- 
ford, and  which  therefore  can  scarcely  be  called 
freestones. 

The  freemasons  of  the  middle  ages,  who  ap- 
pear to  have  been  the  successoi^  of  the  Knights 
Templars,  from  their  allusions  to  the  tanpie, 
the  military  tinge  of  their  mysterious  rites» 
which  formerly  excited  the  jealousy  and  revenge 
of  monarchs,  and  other  circumstances,  appear 
to  have  applied  the  name  freestone  from  a  yet 
more  delicate  and  appropriate  circumstance, 
namely,  that  it  might  be  wrought  into  orna- 
ments of  the  most  minute  description,  such  as 
are  observable  in  the  cathedrals  and  other  public 
buildings,  not  to  mention  the  crosses,  tombs,  and 
other  monuments,  of  the  middle  ages,  wbicli 
could  never  be  imitated  in  any  sandstone.  The 
little  fleurets,  and  other  miniatures,  which  we 
admire  in  the  tombs  and  buildings  of  that  period, 
are  sculptured  on  a  stone  of  the  finest  grain, 
and  at  the  same  time  of  a  softness  most  easily 
obedient  to  the  chisel;  qualities  which,  if  found 
in  any  sandstone,  it  would  soon  moulder,  and 
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the  labours  of  the  Sculptor  wouM  soaroely  suN 
vive  his  own  ceutjury*. 

The  original  acceptatiob  of  the  term  being  Name, 
thus  lost,  it  has  of  course  become  vi^ue,  and 
ought,  as  in  many  other  idstai^es  in  thepro* 
gress  of.mioeralogy,  to  be  exchanged  for  an* 
other,  strictly  appropriated,  and  which  cUBinot 
be  abused.  As  this  rock  may  be  regarded  as 
the  noblest  of  the  common  limestones,  and 
though  Greek  etymons  have  become  universal  in 
the  science,  yet  the  Greek  words  representing 
limestone  and  silex  have  not  hitherto  been  ad* 
mitted,  the  appellation  of  Konite  is  proposed 
from  Kovicts  which  is  used  repeatedly  for  lime  by 
Tbeophrastus,  especially  in  the  last  chapter  of 
his  book  on  stones -f. 

Konite  being  merely  a  compact  limestone,  of  auowim. 
an  earthy  fi^acture,  sometimes  coarse  and  some- 
times finer,  for  its  other  characters  those  of  I4me-«  ^ 
stone  may  be  consulted.  There  is  sometimes  a 
slight  admixture  of  silex,  often  of  argil,  rarely  of 
magnesia,  which  however  has  been  found  by 
chemical  analysis  in  some  kinds,  as  those  em- 
ployed in  Westminster  Abbey  and  the  Cathedral 

*  Calcareous  sandstane  of  coarse  leaves  much  sand  in  the  nlltrout 
acid;  v^hile  konite  produces  none,  or,  in  some  kinds,  a  very  small 
quantity. 

-M  t  might  also  be  called  Oikite,  from  its  use  in  building.  Tiravof, 
another  term  for  lime,  has  been  oddly  applied  to  titan,  a  metal. 
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of  York ;  and  that  fine  earth  must  of  coune  inh 
I  part  some  of  its  usual  qualities,  of  unctaons  soft* 

I  ness  and  durabili^*.    By  some  litde  research  it 


I  Might  probabi J  be  disco? ered  from  what  qnar* 

j  ries  the  stone  used  in  our  cathedrak,  and  other 

anoient  buildings,  was  pfocared.   One  kind  was 
j  Of  Caen,    even  brought  from  Caen  in  Normandy,  merelji 

as  would  seem,  because  it  was  known  to  the 
Norman  conquerors.  It  is  said  to  appear  in  the 
posts  and  lintels  of  the  castle  at  Rochesteri  and 
in  many  other  places;  but  the  name  of  Caen 
stone  is  often  erroneously  applied,  as  for  instaoce 
in  tiie  abbey  of  St.  Alban*s;  while  we  know, 
from  authentic  records,  that  the  stone  chieflj 
Touenboe.  employed  was  from  the. quarries  of  Tottenhoe, 
in  Bedfordshire.  Not  contented  with  the  ma- 
jestic appearance  of  konite^  or  genuine  free- 
stone, oa  whose  soft  tinge  of  brownish  white  the 
eye  reposes  with  more  pleasure  than  on  the  glit- 
tering splendour  of  marble^  our  ancestors  ib- 
creased  the  magnificence  with  single  or  grouped 
pillars  of  Petworth  marble,  drawn  fiom  quarries 
now  unknown,  near  the  town  of  that  uame  in 
Sussex.  This  marble  is  often  ignorantly  caDed 
Purbeck,  while  it  is  totally  di£ferent  both  ia  co- 
lours and  composition.    The  structure  of  the 

*  Sec  the  Mode  Magaeiian  Limestone,  Dmuia  IT. 


i_. 


-PetirorA  marUie  is  even  singular,  as  the  shells, 
wiudh'*are  very  small,  seem  changed  as  it  were 
into  drops  of  spar  and  marble ;  and  the  prevail- 
ing tints  are  a  faint  green  and  reddish  brown; 
while  in  the  Parbeck  the  tints  are  a  blnish  gny 
or.  ash,  and  a  doll  yellow,  or  fawn  colour  ^  and 
the  shells  are  marked  by  little  black  lines.  These 
fnllars  of  Petworth  marble  adorn  the  cathedrals 
%fi  Canterbury  and  Salisbury,  the  Abbey  Church 
4if  WestHliaiter,  and  that  of  St.  Alban's^  nott6 
jBentiosi  the  Temple  ]church,  and  Great  St  He^ 
len's,  in  London;  and  probably  many  ethers 
might  be  noted.  The  contrast  of  this  beantifid 
marble  with  the  konite  pf  the  rest  of  the  edifice 
must  have  been  striking  and  magnificent;  but 
at  present  all  is  equally  covered  with  a  white  or 
yellowish  wash,  so  as-  to  recall  the  memory  of 
tfae.whitod  sepulchre,  applied  in  scripture  ton 
hypocrite;  while  the  walls  ought  only  to  be 
cleuied,  and  the  pillars  policed  anew,  as  in 
scHne  sacred  edifices  of  the  Continent. 

At  present  the  most  remaricable  konite  Qsed  .  ^^^ 
in  the  southern  pacts  of  England  is  that  of  Port* 
hmd^  which  is  thus  described  by  Dn  Wood'« 
ward: 

*^  Statie  out  of  the  great  quarry  of  Portland, 
of  a  pale  or  whitish  colour,  composed  of  nu* 
merous  small  roundish  grains,  not  unlike  the 


stone. 
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smaller  ova  of  fiishes*    Thej  sjlii  in  the  cnttiDg 

of  the  stone;  so  that  it  is  capable  of  bdog 

brought  to  a  sur&ce^  very  smooth  and  equal 

Besides,  this  and  all  like  sorts  of  stone  that  are 

composed  of  granules,  will  cut  and  rive  in  anj 

direction :  as  well  in  a  perpendicular,  ot  in  a 

4t^ohal,  as  horizontally  and  parallel  to  the  site 

of  the  strata.    Tis  for  this  reason  that  they  have 

obtained  the  name  of  freestone.    Then  these 

bear  the  injuries  of  the  weather  equally  and  in« 

'   differently  ia  all  positions:  wh^ieas  all  the  stone 

that  is  slaty,  with  a  texture  long,  and  paraUd  to 

the  site  of  the  stratumi  will  split  only  length* 

ways,  or  horizontally;  and  if  placed  in  ao; 

other  position,  'tis  apt  to  give  way,  start,  and 

burst,  when  any  considerable  weight  is  laid 

upon  it.    Which  inconvenience  the  PortiaDd 

stone  being  not  liable  to,  cutting  fteely,  and 

being  of  a  colour  very  good  and  agreeaUe,  'tis 

made  use  of  for  the  better  buildings  and  works 

about  London."^ 

Da  Costa  calls  the  Portland  stone  an  alkaline 
sandstones  ^nd,  with  equal  error,  adds  that 
sandstones  have  obtained  the  name  of  freestones 
because  they  were  cut  in  any  direction.  He 
subjoins  some  account  of  the  Surry  stotae  of 
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Rjegate,  and  Godstone;  which  last  is  said  to 
hare  received  its  name  because  it  was  often  used 
in  churches.  They  seem  by  his  account  to  be 
coarse  sandstones  with  mica^  now  chiefly  used 
for  ovens  and  hearths^  and  the  Ijke  purposes. 

KoBite  is, by  the  French  called  pierre  de  taille^  otiieriiiMb. 
fnoellan,,  ^c.  The  Jtaiw  macigno  seems  an 
argiilaceons  limestone  with  a  lit^e  mica; .  while 
the  tnaoerlifio  used  in  the  ancient  and  modern 
edifices  of  Rome'  strictly  belongs  to  the  cal- 
careous tv&Sy  under  which  it  will  bedesc/ibed. 
The  building  stone  chiefly  used  at  Edinburgh, 
especially  in  the  beautiful  new  city,  is  from  the 
quarry  of  Craigleith,  and  is  said  to  be  an  argil* 
laceous  limestone,  perhaps  sandstone^  with  black* 
ish  veins.  The  ancient  Romans,  whose  buildings 
are  alike  distinguished  by  magnificence  and  du- 
rability, chiefly,  like  their  successors,  employed 
the  travertino,  which  abounds  on  the  banks  of 
the  river  Anio,  and  is  reproduced  by  its  depo- 
sitions* To  the  lasting  nature  of  this  stone,  and 
of  the  mortar  mixed  with  puzzolana,  which  also 
abounds  in  the  neighbourhood,  that  is,  to  cir- 
cumstances merely  accidental,  may  the  preserva^ 
tion  of  the  common  sewera,  and  other  works  of 
surprising  antiquity,  be  ascribed.  But  the  use 
of  konite  in  building  ascends  even  to  the  earliest  pynunidi. 
ages,  the  pyramids  of  Egypt  being  coastructeS    . 

VOL.  I.  S  F 
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with  thi^blkteriali  whiefa^  as  already  mentioDed, 
seetn^  the  lapis  Trokus  of  tbe  aadents*  The 
Egyptian  feonifie^  w)uoh  forms  a  whole  chain  of 
mountains,  extendiag  from  Cairo  and  the  front 
of  the  pyramids^  far  to  the  south,  is  sometimes 
eimpl^y  and  sometimes  contains  shells,  chiefly 
liummuKtes^  which,  when  cut  across,  lesemUe 
grains  of  wheat  or  barley  $  whence  the  fable  of 
the  ancients,  that  the  workmen  emj^oyed  I^ 
ceived  such  vast  quantities  of  grun,  that  much 
of  it  was  left  and  petrified.  Some  of  the  most 
ancietit  edifices  of  Persia,  Greece,  and  Italji 
are  also  built  with  konite;  but  the  rains  of  Foes- 
turn,  ihd  the  temple  of  Agrigentum>  are  of  cal- 
careous tufa. 

In  genera],  writers  on  mineralogy^  while  they 
are  often  occupied  with  laborious  trifles>  seem 
strangers  to  the  chirf  object,  which  is  the  utility 
of  the  substances.  Brongniart,  the  director  of 
the  porcelain  manufacture  at  Senes,  and  aeons* 
tomed  to  consider  objects  as  adapted  to  the  pa^ 
poses  of  human  life  and  manners,  has  sometimes 
deviated  into  utility  j  and  his  account  of  the 
konite  thus  becomes  interesting. 
Brongniarfa  <«  This  substauce  IS  the  ckottx  carbdfv^ic 
grossiert  of  Haiiy,  and  is  commonly  called /Aw 
^  bdtify  pietre  de  faille,  and  moellatL  The  tex- 
ture is  otttn  loose>  and  the  grain  coarse.   It 


accouut. 
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ifl  ewilj  «wt  with  noy  sharp  }P9tromeni:,  but 
does  not  reooive  aoy  polufb,  Tb^  imctv^e 
is  granular  and  dull;  as  are  ajso  tbia  coloyn^ 
which  are  whlte>  gnfw  and  Iwbdia  yellow. 
The  kinds  differ  greatly  in  the  Ammm  of  their 
graioj  in  cojouni,  and  duntion ;  but  the«e  dii^ 
ferenoes  <>iUy  inflnenoe  their  use  for  dii&tinct 
pnrpo3e8»  aad  do  not  depend  upcm  their  otigiiwi 
po»ition0« 

^^  Some  have  a  vory  fine  grain*  and  a  whi|i«h 
colour;  but  have  little  hardneBs*  and  cannot  be 
employed  e^cep^  in  sonlptare.  Sqqh  are  the 
stone  ofTonnerre^  in  the  department  of  Yonne; 
and  one  of  those  quarried  at  Nanterre*  near 
Fans;  not  to  mention  other  exaniplep. 

«*  Otbere  hftve  a  coarser  grain*  while  their 
cdpur  is  yellowitb;  and  they. are  tender  and 
friable.  Sueli  are  the  aton^  of  Conflans  $te.  Ho- 
jQorinei  near  Paris,  of  which  the  bed^  are  some- 
times two  yards  in  thiekness;  and  that  of  St. 
Leu  and  Trosqr,  in  the  department  of  Qiae;  the 
beds  of  the  latter  being  only  a  yard  thick. 

«  In  fine,  others,  though  of  a  very  loo$e  tex- 
tore,  and  Of  a  very  coarse  and  visible  graiut 
although  even  composed  of  calcareous  sand  and 
agglutinated  fragment  of  shells,  &c.  possess 
nevertheless  great  hardness  and  solidity;  such 
as  the  stone  of  Sailtancourt,  near  Ppntolse;^  the 

2  F  2 
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be<l9  of  which  are  so  thick  that  the  qmrrj  seemi 
cat  into  one  mass.  It  is  reserved  for  bridges 
and  highways*. 

*<  This  rock  seems  exclusively  to  belong  to 
the  depositions  of  coarse  sediment,  which  are 
far  from  the  primitive  mountains,  and  which 
approach  the  alluvial  territory.  Although  it 
present  beds  of  great  thickness  and  extent,  it 
never  forms  mountains^  but  only  round  bilk,  of 
which  the  skirts  sometimes  display  pretty  high 
precipices.  It  forms  the  base  of  many  plains, 
such  as  in  France  the  plains  to  the  sonth  of 
Paris,  those  in  the  neighbourhood  of  Caen,  and 
others. 

<<  The  beds  of  this  rock  are  very  distinct, 
being  horizontal,  rarely  inclined,  never  convo- 
luted nor  bent,  and  cofimionljr  divided  by  claj, 
marl>  or  sand.  There  are  sometimes  seen,  be- 
tween them^  infiltrated  geods  of  quartz  and  cal- 
careous spar,^  as  at  Nenilly,  near  Paris;  or  thin 
layers  of  keralite  or  flint,  interspersed  with 
shells,  as  at  St.  Ck)ud  and  Sevres. 

''  These  beds  vary  much  in  thickness ;  and  it 
may  be  observed,  that  they  are  thicker  in  the 
soft  kinds  than  in  the  hard.  The  latter  is  often 
in  such  thin  layers  that  it  is  used  in  some  coun- 

*  One  stone  in  the  prapet  of  the  cdebiated  bridge  of  NeuiUjo 
thirtj.four  feet  in  length.    P. 
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tries^  as  in  the  Cote  d'Or^  near  Dijon,  instead  of 
tflates,  ta  cover  the  houses ;  and  these  flat  stones 
have  received  the  absurd  name  of  lava.  This 
limestone  is  often  an  impure  mixture  of  calcareous 
saud  and  fragments  of  shells;  and  sometimes  con- 
tains entire  shell;^  which  are  generally  of  the  kind 
called  lif,tQr^l^  because  they  are  found  near  the 
shores  of  the  sea*.  The  limestone  of  the  neigh- 
bourhood of  Paris  is  full  of  great  numbers  of 
these  shells,  called  cerites,  or  screws,  which  are 
sometimes  so  abundant,  that  the  stone  seems 
eujbirely  formed  of  them.  There  is  found  at 
Weissenau,  new  .Mentz,  a  bed  of  limestone^ 
which  is  entirely  composed  of  little  lmnes\,  of 
the  siae  of  a  grain  of  millet  seed. 

'*  There  are  neither  veins  nor  beds  of  metals 
in  this  limestone,  which  only  contains  oxyd  of 
iron,  either  argillaceous  or  calcareous,  in  beds  or 
in  heaps;  it  is  also  said  that  carbonate  of  zinc 
has  been  found  in  it;  but  of  this  th^re  is  no 
proof.  Coal  is  never  found  in  this  kind  of  lime* 
stone ;  even  silex  is  rare ;  and  sulphurets  of  iron 
are  excluded.  ' 

*  It  may  be  observed  in  the  catacombs  under  the  cityjof  Pant, 
that  the  sbelb  form  layers  between  the  beds,  like  flint  in  chalk :  to  *     • 

that  the  depositions  most  have  been  at  successive  periods.    ?• 

t  The  Linnaean  name  is  wanting. 
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^<  But  if  the  differtooes  between  thd  compfu^ 
Md  this  kind  are  of  little  eonsequence^  the  geo- 
logical differences  are  tiomerotts  and  iiiitM>rtattt 

^^  This  limestone  h  etaploytd  in  architecture; 
the  (Solidity  of  some  of  its  varieties,  and  the  ease 
trith  which  it  is  wrought,  giving  it  great  advan- 
fageili  It  is  Called  pitrre  de  taiUe  when  it  is  ifi 
large  masses^  and  mo^tbh  when  they  do  notes- 
ceed  foar  oubic  feet 

<'  tt  Is  qnequally  dispersed^  being  rare  in 
England^  and  eommon  in  France,  especially  in 
the  environs  of  Paris,  chiefly  to  the  sonth  of  that 
city,  from  iSevres  to  Gentilly.  Its  bed^  whicli 
ans  horizontal,  eixtensive,  thick,  and  continuous, 
are  situated  between  chalk,  which  it  coven,  a^ 
may  be  observed  at  Mendon,  and  gypsmn, 
which  Covers  it  in  some  part^.  It  is  separated 
from  the  chalk  by  a  bed  of  btnish  potters'  clay. 
To  difibrent  parts  of  its  beds  distinct  names  bate 
been  applied,  according  to  their  qualityi  aad 
the  uses  for  which  they  are  destined.  That 
which  is  of  a  fine  grain  and  compact  tatuta  it 
called  pierre  de  liais  *:  it  may  be  cut  in  ^Jharp 
squares,  and  resists  the  weather;  the  thickness 
of  its  beds  seldom  exceeds  eight  inches.    The 

*  In  the  eommOn  dictionaries^  liais,  and  pierrt  di  taiUit  u* 
tna^Xaifieestone.    Sandstone  is  grh. 


pierre  ik  roehe  i$  m  imri  ito  the  Uai^,  but  |m*oM  * 
and  fuU  c^^b^lb;  thi^kiifiw  of  the  bf d^  9^Vit 
two  feet.  The  lambaurde  is  a  tende^r.atooie'witli; 
a  coane  gnuns  the  bedbi  beitignbout  three,  feet 
These  three  qualities,  wd  others  which  we  omit» 
are  often  foond  in  the  same  quarry* 

"  The  qaarries  wbicb  fiormsh  thd  .be«t  build'* 
ing  stone  used  at  Pari$>«  are  those  of  St.  Nooi  in 
the  park  of  Versailles;  La  Chauss^es  near  St. 
Germain  enLiayei  Poissyi  Nanterre;  the  three 
last  yielding  stones  almost  as  beautifid  as  the 
liaiss  of  Saillancourt^  near  Poutoise;  of  Con- 
flans  Ste.  Honorine;  this  quarry  yields  the  finest  . 
tender  stones^  sometimes  seven  or  eight  feet  in 
thickness;  of  St.  Nicolas^  near  Senlis,  which  is 
a  liaisj  of  St*  Leu  and  Trossy>  department  of 
Oise,  which  is  a  soft  stone* 

«*  The  soft  kinds  are  sawed  dry,  the  saw  hav- 
ing teeth  as  that  used  for  timber^  The  hard 
kinds  are  divided  by  a  saw  without  teeth>  by 
the  means  of  water  and  pounded  sandstone. 
But  that  they  may  not  decompose  in  the  air^ 
they  must  be  placed  according  to  their  original 
bedsj  for  very  few  will  last  in  the  opposite  po- 
sition. Several  porous  and  tender  kinds  are  sub- 
ject to  split  by  frost.  The  weight  varies  accord- 
ing to  their  quality;  thus  the  hard  stone  of 
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Meudon  is  to  the  tender  stone  of  St.  Leu  as  24 
to  17-  This  stone  being  generally  impure  yields 
a  bad  lime/'* 

This  important  rock  may  be  divided  into  two 
structures;  the  simple  or  entire^  and  that  min- 
gled with  shells,  or  the  Conchitic.  No  example 
of  the  Zoophytic  seems  to  occur  in  this  kind  of 
limestone,  which  is  of  recent  formation. 

StRUCTURB  I.      BNTIRB. 

Aspect  1.    Fine-grained.    From  Egypt 
From  Caen,  Tonnerre,  and  Nanterre,  France. 
From  Tottenhoe,  Bedfordshire. 
From  Portland. 

A^ect  2.  Coarse.  This  is  often  found  in  the 
same  quarries. 

From  Saillancourt,  n^ar  Pontoise,  in  France. 

From  Portland. 

From  Scotland.  / 

Yellow,  from  Lyons,  the  chief  building  stone 
there  used. 

•  BiODgniart,  i.  S04. 
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Aspect  1.    With  nummulites,  from  Egypt 

With  cerites,  from  Paris. 

With  various  shells,  from  the  vicinity  of  Bath. 

The  pierre  de  faille  used  at  Marseilles  is  a  con- 
chitic  limestone,  of  which  the  quarries  are  at  Cape 
Couronne*. 


MODEIU.    LIMESTONE. 

The  characters  of  this  rock  will  be  given  in 
some  distinct  Structures.  The  combination,  as 
of  the  former  Modes,  is  chiefly  lime  and  car* 
bonic  acid,  about  40  of  the  latter  to  50  of  the 
former;  whence  the  term  carbonates  of  lime.  ^^^JJJ"**^ 
But  the  Modes  differ  in  minute  particulars,  as 
already  mentioned. 

This  useful  rock  abounds  in  most  countries. 
It  is  generally  burnt  to  make  lime  and  mortar; 
but  is  also  employed  in  building,  and  sometimes 
in  making  roads,  though  the  siliceous  substances 
pe  more  durable  and  proper  for  the  latter  pur- 
pose. 

•  San8S.§1517. 
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^^pe  It  is  often  full  of  marine  shells,  and  lies  super- 
incumbent upon  slate  or  sandstone :  some  have 
even  confounded  compact  limestone  with  sand- 
stone. Patrin  has  observed  that  the  calcaFeous 
deposition  was  more  abundant  on  the  summit  of 
mountains  than  on  their  sides,  because  the  slopes 
scarcely  received,  on  a  hundred  fathoms  of  sur- 
*  face,  the  same  quantity  with  ten  fathoms  of  the 
level  summit^.  Hence  the  latter  is  sometimes 
insulated  and  separated  from  that  of  the  plains, 
because  the  thin  beds  on  the  sides  of  the  moun- 
tains were  worn  down  by  the  waters;  and  as  the 
smnmits  of  the  mountains  attract  clouds,  so  un- 
der the  primeval  waters  they  toust  have  attracted 
the  various  substances  contained  in  them. 

The  calcareous  chain  of  the  Pyrenees  is  far 
higher  than  the  granitic,  containing  marine 
shells,  and  sometimes  assuming  the  combination 
called  orsten,  or  swine-stone,  a  sort  of  coarse 
fetid  marble.  Such  is  the  summit  of  Mont 
Perdu,  a  calcareous  colossus,  about  twenty  miles 
in  length,  and  four  or  five  miles  in  breadth,  with 
an  elevation  of  10,500  feet  above  the  lerel  of 
the  sea. 

^ridas.        Sometimes  the  calcareous  beds  on  the  steep 
slopes  have  rolled  down,  and  the  broken  fi^- 

*  Min.  ill.  16. 
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meats  bave  aftcrwardi  been  united  into  bricias^ 
which  are  rery  common  in  this  kind  of  rock. 

In  a  softer  state  these  beds  have  been  con-  contorted 
tolred^  in  varioiis  contrasted  forms.  '*  Saussnre 
cites  many  esamples  of  these  heaps  of  calcareons 
beds,  which  are  contorted  in  such  a  manner  as 
evidently  to  show  that  they  have  been  bent  by 
the  effect  of  the  force  which  parts  of  the  same 
beds^  in  a  higher  situation,  have  exerted  against 
them. 

**  Among  others,  he  observed  this  effect  in 
three  different  places,  on  the  borders  of  the  lake 
of  Lucerne*  The  one  near  the  mouth  of  the 
Reuas :  ^  The  bent  beds,'  says  he,  ^  are  of  a  grey 
compact  limestone;  they  rise  from  the  lake  in 
a  vertical  position ;  they  then  bend  tow^ds  the 
sottth-west,  and  on  that  side  become  concave* 
To  the  north-east,  on  the  side  of  their  convexifty* 
a  b<^low  presents  itselfl 

'  On  closely  exaunining  these  beds,  >they  are 
fouiid  to  be  very  much  broken,  and  appear  to 
have  been  so  in  the  act  of  bending,  and  even  by 
the  force  that  bent  them/ 

''  The  second  place  is  half  a  league  to  the 
northward  of  the  preceding,  likewise  <m  the  bor- 
der of  the  lake  of  Lucerne,  on  which  Saossnre 
sailed :  it  is  a  mountain  called  Axenberg.  '  From 
the  summit  to  the  foot  of  this  calcareous  moun* 
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tain  beds  are  obiserved  in  the  form  of  an  S,  com* 
pressed,  in:  of  which  the  bendings  are  very 
strongly  marked.  These  S*8  are  often  repeated, 
sometimes  in.  contrary  directions,  and  masses  of 
rocks  are  found  between  them,  whose  stratifi- 
cations are  not  distinct.  When  these  contorted 
beds  are  closely  observed,  it  is  found  that  thej 
are  often  broken  in  the  strong  curvatures;  and 
this  proves  that  they  were  not  form^  in  that 
position^ 

.  '*The  third  place  is  opposite  the  preccdiflg, 
on  the  other  side  of  the  lake :  ^  It  is  a  mouDtain 
in^hich  the  beds,  which  are  nearly  horizontal 
below,  turn  up  aboire  and  form  a  C,  whose  coq- 
cavity  looks  to  the  N.N.E.:  on  the  left,  or  to 
the  S.  &W.  of  the  C,  there  is  a  large  hollow; 
and  what  is  most  remarkable  is,  that  the  beds 
which  adjoin  the  lower  branch  of  the  C  extend 
themselves  to  a  great  distance,  forming  a  moun- 
tain with  regular  and  horizontal  beds.' 

**  From  these  facts  Saussure  concludes  that 
these  dislocations  of  beds  are  produced  by  a  r^ 
foulement^  or  repressure,  which  has  folded  them 
over  each  other."*  ' 

Calcareous  rocks  seem  to  be  comparatively 
rare  in  Africa,  and  even  in  Asia.    As  ^p^  ^ 

*  Patria  iii.  19. 
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flint  are  fottnd  in  chalk,  so  layers  of  chert,  or  ke- 
ratites appear  in  limestone  j  while  Lydian  stone, 
and  siliceoQs  schistas,  sometimes  intersect  the 
primitive  calcareous  rock. 

Limestone  often  presents  mural  precipices,  as 
in  the  Pyrenees,  and  sometimes  in  forms  ap« 
proaching  the  artificial,  as  in  the  circus,  towers, 
and  cylinder  of  Marbois.    The  picturesque  ap* 
pearances  of  Chedder  cliffs  are  on  a  smaller 
scale.     In  the  chain  of  Jura^  and  in  the  Pjc- 
renees,   calcareous  mountains  have  been  ob* 
served,  with  exterior  arrects^  of  40  or  AS  degrees, 
while  the  interior  become  more  and  more  verti- 
cal.    Palassou  and  Pasumot,  in  their  descrip- 
tions of  the  Pyrenees,  have  observed  a  mountain 
of  limestone,  formed  of  oval  and  circular  concen- 
tric lajers,  which  present  a  most  singular  ap- 
pearance.   On  a  smaller  scale,  as  in  pisolites 
and  sinapites,  limestone  often  affects  the  orbi* 
cular  form. 

Saussnre  informs  uis,  §3479  that  the  chain  of 
Jura  is  calcareous,  with  the  exception  <xf  some 
few  spots,  covered  with  calcareous  sandstone. 
In  §  1937  he  remarks  contorted  beds  of  compact 
limestone,  which  he  says  of  couri^  must  be  sedi- 
mental,  not  crystallised,  and  .must  have  been 
deranged  by  a  refoukment.    Nor  has  the  re- 
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mtrkftbl^  inteniiixtiire  of  compact  limestoQe 
^with  granular,  escaped  tbi^  great  observer^ 

The  aiogular  rock  which  contaias  phobdesi 
or  sea-dates^  is  a  blackish  argillaceoas  limestone 
rather  of  a  soft  consistence  f- 
Primitive.  xhat  graonlar  limestone  is  primitive  has  bee© 
Jong  allowed.  Among  many  other  remarkable 
mountains  of  this  stone,  the  stupendous  heigbb 
of  Finster  Aar  Horn»  Yungfrau  Horn,  sod 
Shreck  Horn,  or  the  Peak  of  Horror,  in  SwiB9e^ 
land,  deserve  especial  commemoration.  Ssiis^ 
sure  has  long  since  observed,  that  it  often  pre- 
sents lofty  spires,  like  granite;  and  beioga 
manifest  deposition,  must  evince  that  granite 
is  so  likewise.  It  appears  betvreen  layers  of 
mica  slate  and  gneissy  as  schistose  siderite;  aod 
alternates  with  common  date.  Primitive  lime- 
stone is  conmionly  white,  dark  iron  grey,  or  wi- 
dish brown,  and  is  not  always  granular,  being 
sometimes  compact.  It  sometimes  soppli^  the 
place  of  quartz  in  mica  slate,  and  sometimes  of 
felspar  in  granitoid,  and  a  rode  of  the  goeitf 

t  Id.  1356.  On^he  coast  of  AunU,  nw  Kodidje,  Uttk  Qp^ 
called  gryphiiet  are  forced  into  the  mud  by  the  sea.  The  whoK* 
*Km  becomes  a  hard  atone,  and  is  called  the  ibdl-^WDe  of  Ann* 
Htm.  Acad*  deltocfacUc,  tpm»  iii' 
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fitructore^  It  is  rarely  metaUiferous^  but  in  Si- 
beria it  presents  rich  mines  of  copper,  and  in 
South  America  veins  of  gold  and  silver.  It  is 
remarkable,  that  ta  limestone  the  shells  r^taui 
Hieir  original  form,  while  in  day  slate  they  are 
compressed;  a  circumstance  ascribed  to  the 
great  subsidence :  of  the  latter.  Caverns  are  sel- 
dom found  except  in  limestone,  tbe  rock  being 
commonly  eroded  fay  a  stream  of  w^ter. 

The  Wernerians  regard  limestone  as  of  three  Formatiow. 
formations;  the  primary,  the  transitivei  and  the 
floetz,  flat  or  horizontal.  The  second  often 
contains  coralites  and  madrepores;  butFaujas 
showed  a  madrepore  in  Carr^ira  marble,  which 
is  esteemed  primitive, 

limestone  seldom  or  never  occurs  pur^,  there 
being  generally  a  small  admixture  of  argil, 
sometimes  of  silex,  sometimes  of  iron.  When 
there  is  manganese  it  fomis  a  more  tenacious 
mortar. 

STAUCItJAB  U     OHAVGIAB* 

Aspect  1.  Common.  The  chaiucters  mostly 
€on^spond  witii  ttibse  ^  marble ;  but  the  mode 
cf  combination  must  vary,  as  it  is  not  capable  of 
fio  fine  a  polish. 

The  colours  are  white,  grey,  blacky  reddish,  and 
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yellowish.  A  green  tint  may  be  suspected  to  in- 
dicate magnesia. 

Granular  limestbne  often  belongs  to  the  noble 
kinds  or  marbles;  it  is  also  often  found  more 
softy  light,  and  coarse,  when  it  fidls  into  this  di- 
vision. 

Grey  granular  limestone,  with  calcareous  spar, 
from  Lusatia. 

The  same,  mixed  with  slate,  from  Saxony. 

Reddish  brown  granular  limestone,  with  slat£, 
from  the  same. 

White  granular  limestone,  from  Stiria. 

White  sparry  limestone,  in  thin  shining  span- 
SwTto!  gl^>  fro™  China.  "  There  are  brought  from 
China,"  says  Bom,  "  tablets  of  an  oblong  square 
form,  often  marked  with  Chinese  letters ;  of  a  dull 
polish,  and  sold  as  artificial,  under  the  name  of 
rice  stones,  being  regarded  as  composed  of  rice 
reduced  to  a  paste;  but  the  external  characters 
and  chemical  analysis  demonstrate  that  it  is  only 
a  sparry  limestone,  cut  in  these  forms/'  A  like 
fabulous  idea  concerning  rice  has  been  entertained 
with  regard  to  iconite. 

Argillaceous  limestonOi  whidi  naturally  splits 
into  lentiles,  convex  on  botii  sides,  wbidi  vai^ 
seem  to  be  a  bricia  were  not  the  paste  ahsolutel/ 
homogenous^     Sauss.  ^  1377. 
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A  limestOsDQ,  containing  large  shells  full  of 
sand.     Sauss.  §  284. 

Aspict2.  Micacetms.  Primitive  granular  lime- 
stone is  often,  interspersed  with  mica,  and  some- 
times with  orbicular  crystals  of  quartz.  It  has 
already  been  observed,  that  the  mere  mixture  of 
mica  can  never  be  understood  to  alter  the  deno- 
mination of  the  stone. 

Micaceous  limestone,  from  the  Alps. 

The  same,  from  the  Grampian  mountams,  in 
Scotland. 

The  substance  called  Cipoline  marble  is  often 
so  coarse  as  rather  to  belong  to  this  division. 

Limestone,  with  nodules  of  mica  and  of  sand, 
from  the  Pyrenees. 

A  micaceous  limestone,  in  which  the  mica  is  so 
abmidant  that  the  calcareous  mixture  is  scarcely 
distinguishable.    Sauss.  §  1811. 

STRUCTURE  II.      COMPACT. 

Texture,  compact,  generally  massive  and  earthy,   Cfameietib 
sometimes  schistose. 

Hardness,  from  the  gypsic  to  the  marmoric. 
Fracture,  fine  scaly,  sometimes  large  And  flat 
.conchoidal,  sometimes  uneven.  FragmentS|  amor- 
phous, rather  sharp. 

VOL.  I.  2  G 
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.  the  edges. 

The  most  common  colour  is  grey,  of  varioui 
tkiti)  «fid  yellow  of  difieFent  shukdes.  It  is  often 
Tdned  and  spotted  id  vttrious  foimfc. 

t'Hmitive  compact  litnestoue)  ftotn  the  Alps. 
Hms  game,  fram  the  GrampiASi  mountaiDS^  ScM^ 
hud* 

Primitive  lunestone,  with  garoetSi  from  thiPy* 
renees. 

Grey  compact  limestdne,  intsrsected  with  gra- 
nular, from  the  Alps. 

Black  compact  limestone^  intersectsd  with  cherts 
from  Derbyshire. 

The  same^  with  spots  of  bitumen.  Th^  black 
colour  often  arises  from  the  bitumen^  as  ftpp^n 
from  the  stones  becoming  white  when  caldifled. 

limestane^  of  a  dull  white  eolour,  from  Port 
Rush,  in  the  north  of  Ireland.  This  stooe,  which 
has  sometimes  been  called  chalk,  supports  the 
celebrated  basaltic  columns  around  the  Giants 
Causey.  It  abounds  with  fossile  remains,  and  do- 
dule^  of  dark  flint:  fbf  the  depth  6f  ^htj  feet 
under  the  basaltin  it  is  impregnc^  ift  a  sii^gnh^ 
fiianner  with  small  ^ttclcs,  iftostly  ord,  of  the 
basaltin ;  and,  from  the  mixture  of  colout,  is  ^' 
garly  called  mulatto  stotM.  A  mMt  siflgtihu'  ^ 
olog^cal  fact. 
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Mr.  Kirwan  mentioDs .  a  sky-blue  limestone, 
from  Abeithaw,  in  Glamorganshire.  But  this, 
like  the  blue  marble  of  Narbonne,  or  the  blue  tur« 
quin,  appears  to  be  only  grey.  Dr.  Kidd  de« 
scribes,  it  as  li^t  blue^  or  grey ;  and  says,  that  it 
is  common  in  Somersetshire,  and  that  it  only 
Occurs  in  the  form  of  shingle,  or  large  pebbles,  on 
the  sea  shore  at  Aberthaw.  This  colour  seems  to 
indicate  a  mixture  of  iron ;  and  such  liniestones, 
when  calcined,  become  of  a  buff  colour,  and  fur- 
nish a  harder  mortar  than  any  other. 

STRUCTURE  III.      CONCHITIC. 

Many  of  this  descriptton  belong  to  the  noble 
division,  or  marbles,  not  to  mention  the  konites.; 
but  many  also  are  of  a  soft  and  coarse  nature/ 
iHbenee  they  fiUl  under  this  Structure.  The  lime^ 
stone  contaioii]^  shells  is  generally  grey,  but  some*- 
tim^  dull  white,  or  brown.  Sometimes  even 
bones  are  found  in  limestone,  and  in  marble ;  and 
Faujas,  to  already  stftted,  has  recently  observed  a 
remarkable  example  kiear  Verona,  where  a  fine 
black  marble,  containing  petrified  bones,  is  worked 
into  lai^  columns.  Karsten,  as  quoted  by  Gme- 
iin^  has  also  mentioned  a  limestone,  containing 
bono,  whifih  is  found  at  Erfurt;  but  the  pitcw 
seem  to  be  smtll  and  detached* 

8gS 
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«ieiit.  Ta  enumerate  all  the  shells  contained  in  fime- 
stbne  would  be  infinite ;  nor  have  such  as  ocicur 
in  rocks  been  hitherto  carefully  distinguished  from 
such  as  are  found  detached  and  scattered.  It  will 
be  sufficient  finr  the  present  purpose  to  nientioB 
such  as  are  generaUy  inherent  in  large  masses  of 
limestone,  konite,  or  marble ;  thus  forming,  as  it 
were,  a  constituent  part  of  these  rocks.  This 
subject  will  be  further  illustrated  by  the  plates. 

It  has  been  observed  as  unaccountable,  thi^ 
the  shells  of  those  fish  which  are  called  Pdasgic 
or  Oceanic,  as  inhabiting  the  unfathomable  depths 
of  tlie  ocean,  are  often  found  at  the  greatest  ele- 
vations ;  while  those  which  approach  the  less  pro- 
found depths,  and  even  the  shores,  are  rather 
found  on  the  skirts  and  lower  hills.  If  this  ob- 
servation be  exact,  the  explication  seems  verj 
difficult,  except  perhaps  that,  under  the  chaotic 
waters,  the  proper  purity  and  temperature  to  sup- 
port animal  life  could  only  be  found  at  such  ele- 
vations. 

The  shell  venerated  as  the  most  ancient,  and 
unknown  in  modern  conchology,  is  that  called 
the  Comu  Ammonis^  or  horn  of  Jupiter  Ammon, 
from  the  twisted  horn,  a  symbol  of  power  in  the 
'  images  of  that  deity.    In  the  middle  ages  tfaej 

were  supposed  to  be  petrified  serpents,  and  some- 
times fraud  has  cut  out  heads,  being  esteemed 
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pious  memorials  of  the  miracles  of  saints.  If  they 
at  all  exist  at  present,  they  are  said  to  be  found 
microscopic  in  the  Adriatic  sea;  but  a  contorted 
species  of  nautilus  has  often  been  confounded 
with  Cornu  Ammonis.  The  petrified  are  styled 
Ammonites,  the  Greek  termination  in  this  and 
the  other  shells  marking  their  stony  nature.  Am- 
monites occur  of  all  sizes,  from  half  an  inch  in 
diameter,  as  those  which  form  the  singular  Dor- 
chester marble,  to  six  feet,  or  the  size  of  a  coach- 
wheel,  as  some  have  been  found  immersed  and 
converted  into  chalk  at  Margate. 

The  nummulites,  or  porpites,  occur  in  the  lime- 
stone of  Egypt  and  of  France,  being  thin  shells, 
or  rather  movable  opercules  or  covers  to  protect 
some  shell-fish.  Beleipnites*,  anotlier  embarrass- 
ing form,  are  generally  found  detached.  Entror 
chites,  or  joints  of  the  sea-star,  arie  very  common. 
The  encrinites,  other  joints,  resemble  lilies. 

To  proceed  to  the  univai/VE  shells :  nautilites 
abound  in  many  limestones  and  marbles;  and 
sometimes  retaining  their  original  lustre,  impart 

*  Perhaps  these  maybe  spines  of  ^  lai^ge  pelasgian  sea^uiohiii. 
The  porplte  has  at  last  been  observed  alive  in  the  South  Sea.  See 
the  curious  plates  to  the  voyage  of  Peron,  Paris  1808,  4to.;  where 
the  rich  and  interesting  delineations  of  the  zoophytes  and  molludcs 
are  very  new  and  striking. 
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singular  beauty  to  the  opaline  marble  of  Ca^ 
rinthia* 

Lituite. 

Orthoceratite. 

Conite. 

Buccinite  (Trumpet). 

Bullite  or  Glohosite. 

Turbinite  (Screw*shell). 

Dentalite. 

Patellite. 

Cochlite  (sea-snail). 
Among  the  bivalvbs  : 

Solenite  (Rasor-sheath). 

Tellinite  (Limpet). 

Dionite  (Venus)  Dione* 

Aphrodite  and  Hysterolite. 

Chamite  (Clam)* 
*  Fectenite  (Scallop). 

Ostracite  (Oyster). 

Anomite  (Gryphite). 

Mytelite  (Muscle.  Mya.)» 

Pinnite  (Naker). 
The  chief  multivalve  shell  observed  in  a 
state  of  petrifaction  is  Lepadite,  or  Balanite. 

Several  crabs,  &c.  are  discovered  apart :  and  a 
beautiful  little  tortoise  in  flint  was  found  by  iny 
friend  Mr.  Knight,  upon  hb  estate  af  Milton,  in 
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XkmhpAgtBlmef  beipjg,  it!  is  believed,  ea  unique 
example. 

Ecbififte^  fliogulftrly  abound  m  the  ehalk*{Hte  of 
England,  with  cockles,  &c. ;  but  they  are  easily 
separated,  and  of  course  fpreigu  to  the  present 
purpQie. 

Jj^iioestone,  with  emmopites,  irom  DorsetsbinSp 
.  With  belemnites,  ThuringiA,  They  may  per^ 
haps  have  been  mistaken  for  bones. 

With  orthoceratites,  Erfurt. 

With  nautilitBS,  Upper  Austria* 

With  strombites,  Jena. 

With  Gochlites,  Norway, 

With  chamites,  Mont  Mfutre, 

With  gryphites,  Alsace, 

Numerous  other  examples  might  be  ftdd^d* 

STRUCVUBB  IV.     aoOP«VTIC, 

Zoophytes,  including  the  moUusks,  also  abound 
in  common  limestone.  They  are  of  many  varie- 
ties; as  the  turbinated,  the  porpite,  the  fungite, 
the  astroite,  &c.  Among  them  may  also  be 
el^ssed  the  milleporite,  the  e^porito,  th0  entro- 
cbitj?,  either  in  m^ny  or  jingle  j€aut9t  ftnd  i9f  ^veral 
varietiBs,  tho  ^rgpiute,  the  coniUte,  wd  the  m^ 
crinite.  The  trochite  i$  a  w<M?d  used  by  spiue  for 
9U^gte  jointa  of  Hot  entrDcbite,  which  orb  senrcely 
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be  distinguished  from  those  o^  the  encrinite»  nxA) 
marked  by  the  lily  at  the  summit. 

Limestone,  with  nammulites,  from  Egypt. 

With  entrochites,  Derbyshire. 

With  madreporites,  from  GoUiIand. 

Numerous  other  examples  may  be  added,  from 
all  countries;  exclusive  of  the  mere  calcareous 
petrifactions,  which  are  found  slightly  adherent 
or  apart 

STRUCTURE  V.     PI80UTB. 

This  kind  is  so  called  from  its  appearance, 
resembling  conglomerated  peas;  and  is  chiefly 
brought  from  Carlsbad  in  Bohemia,  where  it  con- 
stitutes a  large  bed.  It  is  of  a  yellowish  white; 
and  the  imagery  peas  are  in  elegant  concentric 
layers  of  white  and  brown,  formed  around  a  grain 
of  sand,  like  pearls  in  the  shell.  Cronstedt  hw 
with  some  propriety  ranked  it  among  the  sinters 
or  depositions. 

STRUCTURB  VI.      SINAPIIS. 

In  this  the  orbicular  accretions  are  smaller 
than  in  the  former ;  the  structure  quite  distinct, 
and  more  compact.  The  name  is  derived  from 
mustard  seed.  Some  call  it  mecdnite^  from  the 
seed  of  the  poppy ;  while  others  use  the  tefm 
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oolite^  from  the  eggs  or  roe  of  fish :  but  as  this  ap- 
pellation might  imply  that  the  grains  equal  the 
eggs  of  birds^  it  is  ambiguous;  not  to  add  that, 
as  the  substance  was  really  supposed  to  be  the 
petrified  roes  of  fish,  whence  the  English  roe- 
stone,  it  is  better  to  dismiss  a  term  leading  to  erro- 
neous ideas.  The  analogy  between  pisolite  and 
sinapite  is  also  preferable,  both  being  derived  from 
the  vegetable  kingdom. 

This  substance  is  far  more  abundant  than  piso- 
lite. According  to  Gmelin,  it  is  firequent  in  the 
stratified  mountains  of  Gothland,  Saxony,  Thu- 
ringia,  Brunswick,  France,  Swisserland;  forming 
ample  and  often  repeated  strata,  of  a  dull  grey  or 
brown  colour ;  and  sometimes,  though  rarely,  pre^ 
senting  animal  remains. 

The  Ketton  stone  of  Rutlandshire  is  a  fine  ex<^ 
ample  of  this  kind  of  rock. 

Sinapite,  from  Iceland. 

The  same,  from  Ketton. 

llie  same,  of  a  still  finer  grain,  from  Bath. 

The  same,  from  the  various  countries  mentioned 
by  Gmelin,  where,  as  it  forms  vast  bedsj  it  cannot 
be  classed  among  the  depositions. 
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MODE  IV.    ALABASTRTTfi. 

ABdMt  ^e  substaUQes  oa}led  alab^trum  9q4  o/o- 
hastrites  by  the  anoientSj  are  well  known  to  bf 
merely  calcareous,  as  they  effervesce  with  oi<* 
trous  acid ;  whereas  th^  m^erns  have  applied 
the  name  of  alabaster  to  quite  a  distiact  sub- 
staoce,  impregnated  with  the  sulphuric  acid,  so 
that  the  nitrous  cap  produce  qo  effect 

The  classical  writers  of  antiquity  more  fro- 
^juently  use  the  word  alabastrites  than  ^• 
hastrumi  and  it  seeips  therefore  far  more  proper 
lo  retain  the  forisner  name  for  the  ancient  akk 
baster,  than  to  apply  it  with  soqae  writer*  tothi 
modern.  In  geqeral  it  is  distinguished  by  its 
yellow  colour,  especially  ipeptioned  by  PKnyi 
and  often  by  brown  stripes,  arisitig  from  wc- 
cessive  depositions,  with  some  resemblance  of 
the  layers  of  the  onyx>  whence  the  onyx  tiWes 
and  pavements  qf  the  ancients.  For  alaUstrite 
is  acknowledged  to  be  a  mere  deposition  from 
superincumbent  rocks  of  marble ;  and,  with  8ta» 
lactite  and  stalagmite,  forms  the  sinter  of  the 
Germans ;  while  alabaster  is  an  original  rock, 
^  and  is  even  found  primitive  in  the  Alps. 

Of  this  remarkable  substance,  so  well  known 
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in  Roman  laxQry,  Pliny  gives  the  following  ao* 
count.    ^^  Our  ancestors  thought  that  onyx  was 
only  pt oduced  in  the  monntains  of  Arabia*  and 
in  no  other  region ;  but  Sudines  adds  Carmania^. 
At  first  only  drinking  vessels  were  made  of  it  { 
but  afterwards  the  feet  of  beds,  and  even  seats* 
CoraeHus  Nepos  says  that  it  was  reputed  a  great 
wonder  when  P.  Lentnlna  Spinter.disj^yed  ain«^ 
phorss  of  onyx  as  large  as  Chian  casks ;  yet  five 
years  after  he  saw  columns  thirty- two  feet  in 
length.    But  from  more  refinement  in  the  choice 
of  this  stooe^  four  columns  of  a  middling  size» 
placed  by  Cornelius  Balbus  in  his  theatre,  were 
esteemed  monuments   of  surprising  grandeur^ 
We  have  seen  more  than  tfiirty  in  the  diningt 
ball  which  Callistus,  well  known  by  his  power 
among  the  freemen  of  the  empevor  CIfiudiuS| 
bad  erected  at  great  expense. 

^^  Some  have  called  this  stone  alabastrite ;  and 
of  it  little  pots  or  boxes  for  ointments  are  formed, 
as  in  them  it  is  supposed  to  be  less  liable  to  cor* 
rnptf*    When  calcined  it  is  also  used  for  plat* 

*  8q  Broti^*s  cdUiim:  some  read  Germany. 

f  Hen^  tht  name,  which  implies  what  cannot  be  taken  holi 
«f ;  hfpawe,  as  commonly  suppoaed,  these  .little  pots  had  nohaiw 
dies*  But  may  it  not  imply  the  slippery  smoothness  of  the  pot  or 
of  the  stone  ? 

Nardi  parms  onyx,   Hon. 

9 
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ter.  It  is  produced  towards  Thebes  in  Egypt, 
and  near  Damascus  in  Syria ;  bur  this  l^t  is 
white,  and  little  esteemed.  The  best  is  from 
Carmania,  the  next  from  India,  and  .a  valuable 
^ort  is  also  found  in  Syria  and  Asia  Minor. 
The  worst,  and  without  any  splendour,  is  that 
of  Cappadocia.  They  are  chiefly  approved 
when  of  a  honey  yellow,  with  orbicular  clouds, 
and  little  translucent.  It  is  esteemed  of  little 
value  when  of  a  horn  colour,  or -white,  or  of  a 
glassy  appearance/'  * 
Pliny  then  mentions  that  the  hygdine  marble 

Alahastrum  seems  to  have  been  more  generally  used  in  ^^ 
times :  cum  alahastrit  unguenii,  says  the  author  of  the  work  ascribed 
to  Petronius  Arbiter  >  and  who  has  deceived  all  the  critics,  for  be 
•ufely  flourished  about  the  time  of  Elagabalus ;  and  his  keen  satire 
is  directed  against  the  manners,  and  not  Nero,  or  any  paiticnlar 
person.  The  learned  reader  may  consider  the  list  of  procnu, 
p.  Sll,  edit.  1669,  and  may  compare  many  other  passages  with  the 
EistoncB  Augusta  Scriptcfett  which  form  the  best  introductioD  to 
thb  strange  work.  See  also  the  arguments  in  the  preface  of  Hi- 
drianides,  or  Hadrian  de  Valois,  whicl\  indicates  a  verse  taken  from 
Statius,  and  refers  this  satire  to  the  age  of  Gallienus.  The  cattilk 
for  villas,  used  by  this  author,  is  first  introduced  in  that  s^os^  ^ 
Apuleius. 

Alahastrum  is  also  put  absolutely,  by  other  writeis,  for  ahox^f 
Blahaster,  commonly  used  to  contain  ointment  Tliat  pooled  on 
the  feet  of  Jeaus  was  in  "  a  box  of  alabaster."  John  sii*  3,  ^sd 
othfir  evangelists.  It  was  a  sacrifice  of  her  toilette  by  Maiy  ^H* 
dalen. 

\*  xxxvi.  12. 
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of  Paros  was  next  in  esteem  for  preserving;  oint- 
ments ;  and  it  is  probable  that  this  name  did  not 
extend^  as  is  supposed^  to  the  marble  of  Paros  in 
general,  but  was  confined  to  stalactitic  portions 
found  in  certain  cavities.    Though  this  sub-   ^^^^ 
stance  be  merely  an  infiltration  from  surround- 
ing'rocks,  yet  it  sometimes  fills  immense  caverns, 
so  that  tables  may  be  seen  in  Italy,  and  some 
evetk  in  England,  of  eight  feet  by  four;  being 
entire  slabs  of  the  most  beautifully  veined  ala^ 
bastrite,  commonly  called  by  the  artists  oriental 
alabaster.    The  veins  seem  to  be  chiefly  of  a 
ferruginous  nature.    When  iron  is  absent  the 
substance  may  remain  of  the  purest  white;  as 
the  grand  and  singular  depositions  in  the  well- 
known  grotto  of  Ariti-Paros,  one  of  the  wonders 
of  the  world.     But  this  pure  white  kind,  being 
of  a  very  soft  and  fragile  nature,  was  little 
esteemed  by  the  solid  taste  of  the  ancients ;  and 
is  s^dom  used  even  by  modern  artists,  except 
in  ininute  and  trifling  ornaments.    The  yellow 
and  veined  kinds,  on  the  contrary,  are  hardened 
by  the  presence  of  iron,  so  as  to  scratch  marble, 
which  may  also  be  done  by  portions  of  the 
white,  as  the  softness  rather  arises  from  the  lax- 
ity of  the  grain,  probably  from  the  want  of  com- 
pression. 
In  modern  times  alabastrite,  equal  to  the  an- 
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ci^titt  with  brown  veinS)  has  been  found  in  Kknall 
pieces  at  Mont  Martre»  near  Paris;  but  thoseof 
Spain  ^re  in  rocky  masses^  and  <rf  great  beauty. 
It  ta  said  that  the  territory  of  VoUerm,  in  Tns* 
oany,  affords  no  less  than  twenty  renarksbk 
varieties^. 
Of  vdiem-  «  Those  most  efcteemed  are  the  agate^ikbu- 
tersr  to  which  diis  name  is  given,  on  aocoontof 
their  fineness;  4nd  the  onyx-alabasters»  which 
present  clear  and  distinct  layers,  of  difierent  co* 
lours,  all  of  them  undalated  and  festooned,  with 
ttaliant  and  re*-entering  angles,  like  the  xoDei 
of  fortification^agates,  and  of  which  tiie  whole 
forms  a  figure  n^rly  circular.  The  formatioQ 
of  these  zones  it  owing  to  a  play  of  costal- 
lisation^  like  that  of  agates;  and  in  like  manner 
they  are  always  found  exactly  parallel  amodg 
themselves,  whatever  may  be  the  irregularity 
of  their  course.  A  perpetual  circulation  tako 
place  in  the  interior  of  the  alabaster^  while  it  is 
still  in  its  native  site,  which  arranges  the  various 
particles  of  which  it  is  composed,  according  to 
laws  determined  by  their  mutual  affinities. 

*<  The  onyx^alabaster  is  sometimes  fenoedin 

sheets  on  a  horueontal  plane;  and  then  theie 

'  ,  ,  , 

•  Patrin,  lii.  HO.  la  the  catalogue  of  Davila,  ii.  9^1  »'  " 
observed  that  the  ancient  alabasten  were  probably  from  Sp^Oi  ^ 
ih6  satntt  stttsabosbd  thett. 
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layerii  tnAeid  of  fonniiig  re^eiltering  courie$^ 
desoribe  straight  lines^,  or  slight! jr  nodulated; 
and  as  th^se  layers  are  of  lively  marked  colours^ 
iudh  as  the  white  and  red^  cameos  may  be  made 
l>f  them,  as  they  are  of  onyx-agates^ 

**  The  onyx-alabaster  of  Sienna  is  of  the  ut>* 
knoat  be|aty :  it  presents  layers  of  three  bright 
Imd  distinct  colours;  ye11ow5  red^  which  is  opake^ 
and  white,  which  is  very  transparent. 

^*  The  other  alabasters  of  Italy,  which  are 
most  valuable,  are  the  agate-alabaster  of  Sienn«, 
which  is  nearly  transparent,  and  of  a  fine  uni* 
form  yellow. 

**Tbe  alabaster  of  Montanto,  in  Tuscany, 
which  is  yellow,  semi-transparent,  with  undu- 
lated white  veins. 

'<  The  alabaster  called  Pecarino,  which  is 
transparent,  of  a  uniform  iawn  colour,  or  min- 
gled with  brown  veins. 

•<^  The  isle  of  Malta  also  furnishes  various  ala- 
baaters,  and  particularly  one  of  the  colour  of 
wa»,  like  the  agate-alabaster  of  Sienna ;  its  paste 
k  of  the  greatest  flnepess^  and  of  a  beautiful 
temi^transp^u^ncy.  In  the  Museum  of  Arts  is 
A6en  a  stMue  of  Minerva,  nearly  as  large  as  life, 
of  a  similar  alabaster,  which  is  milch  admired. 

*^  The  natnt^  6f  Oriental  alabaster  is  given  to 
Uttit  which  «td(U  to  a  fine  paste  lively  end  distinct 
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colours,  and  a  hardness  which  renders  it  suscep- 
tible of  a  fine  polish.  In  general,  the  denotni- 
nation  of  oriental  stone  implies  less  the  nati?e 
4  place  of  the  stone,  than  its  intrinsic  value;  thus 
in  Italy  and  France  alabasters  are  found  which 
deserve  the  epithet  of  oriental.  ^ 

**  The  celebrated  sculptor  Piiget  discovered 
near  Marseilles  an  alabaiN;er,  so  transparent,  that 
the  eye  could  penetrate  into  the  interior  of  the 
substance;  and,  to  the  depth  of  two  fingers, 
trace  the  beautiful  tints  with  which  it  was  co- 
loured. 

"  Guettard  says  that  the  waters  of  Aix,  in 
Provence,  form  a  deep-brown  alabaster,  mingled 
with  whitish  zones,  which  make  it  resemble 
the  oriental  kind.  This  alabaster  is  found  ia 
an  ancient  conduit,  built  by  the  Romans,  which 
brings  the  wat^r  from  a  spring  about  half  a 
league  from  the  town. 

"  This  aqueduct  was  entirely  filled  by  this 
beautiful  alabaster,  which  presented  distinct 
layers,  of  about  a  line  in  thickness.  They  were 
found  by  the  lens  to  be  composed  of  a  great 
number  of  very  thin  plates;  and  the  whole 
formed  a  solid  compact  mass,  hard  enough  to 
^  take  the  finest  polish. 

^  *«  At  Montmartre,  and  in  the  other  hills  of 

plaster-stone  in  the  environs  of  Paris,  and  espe- 
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cially  at  Xjagny5  a  substance  is  found,  which  at 
first  view  resembles  a  fine  oriental  alabaster  f 
brown  zones  of  different  tints,  on  a  lighter  base, 
are  in  like  manner  observed  in  it;  they  are  un« 
dulated,  and  piurallel  to  one  another,  and  pro^ 
dace  a  most  pleasing  effect.  But  this  pretty 
stone  is  only  a  stalactitic  gypsum,  which  takes 
but  a  slight  polish,  and  much  less  brilliant  than 
that  of  real  calcareous  alabaster*." 

Yellow  clouded  alabastrite,  from  the  ruins  of 
Rome. 

Veined  alabastrite,  the  onyx  of  the  ancients^ 
from  the  same. 

A  noble  column,  about  tweiity-four  feet  id 
height,  was  found  near  the  Appian  way,  and 
placed  in  the  library  of  the  Vatican ;  perhaps 
the  same  which  is  now  in  the  Museum  at  Paris. 

Veined  alabastrite,  white,  with  reddish  yellow 
veins,  from  Andalusia,  Spain. 

Veined  alabastrite,  from  different  parts  of 
Spain. 

With  mazy  veins,  light  yellow  and  brown^ 
from  Malaga.  This  has  furnished  niany  decp^ 
rations  for  the  palace  at  Madrid. 

Mazy  alabastrite,  of  a  deep  brown,  with  lighter 
veins^  from  Sagena,  in  Sicily. 

•  Patrin,  ib. 
VOL.  X.  3  H 


Wi^  vciflft  of  a,  Ipr^Jy  ii94».n)i|#lAirM)^  Jfllr 

Siqilf. 
With  y<?U(nr.  sffi^  l^^clli  ^ip^  ffowMowit 

Th^  if,  a]sfi^  i|  kjod  oiCi^^bMtFi^  which  tbo 
nortta,  Italians  cdl./£^rt^  implyillgttli^k  it.  if)  iq^rlwi 
i^t)i  irre^^r.  spot«»  &ijR(ljri  rctsemUipg  flfiwfn. 
Two  columns  of  this  kind,  very  rich  in  coloa!^ 
T^c;b,ho^^ei;:bB  dfte&.npt.  spcjcify,.ai*  ptetfd» 
according  to  Brard,  in  the  NapolcwR.Mw^W 
f^t  ?ajris.  They  w^ft.  di^CQyiBredf  i%  1W>» '" 
llVft  nvw,  oj/f ^fi^wnft,.  four.  Umtpmi fj^  B««» 
^iS.PRob^Wy.  Wt^  Ms  *iin<l.oJf;^aJ?B8tTlt(k  tW 
St|aj|;i<9  cuoinpK*^  th9.%mQ»#;  marbH  wb^sM 
sf|j5t>,iti9vyRrifi«^bfA2i.kpa)92);i^te(j  butjierlnps 
he  means  its  light. aftp^.agipQfMlWKCk-  ^^b(^ 

kled  on  white  air. 

IBfiT.  thi^i  coinmflo  <w,  modAio,  a)i^tVi  tbe 
KMJIiBK  i«.r([fQmdta.MAde.;K;  ncbiiohi.AUtPi 
Gypsnin. 
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M'ODEV.    IIME-SLATE, 

Th^mbrttl^s^  kotiiti^s^  lidestones^  atn^alabas^  distueiion: 
trites,  are  so  important  in  many  points  of  vie^;< 
tKatthdti^H  this  kind  chiefly  diflter  in  tHe  struc- 
ture froril  limestone,  it  wias  thought  adHsatile*  t6' 
give  it' a  distinct  division,  dsp^cially  a&  tilt? 'mode' 
df  combination  in  reaHy  different,  fi)r,  riot  to  irieij^' 
tiori'thc!  micaceous  kind,1t  is  moref  stbundant  ini^  ^ 
fO'gil'thaii  the  massive  limestone.  liime-siaie  i$' 
the  calcareus'JssUh  of  Wallerins;  but  theibKated^ 
Ititiestone  of  Weimer  is  so  call^if  only  fiponi  the* 
fiacture. 

Lime-slate  sometimes  presents  a1terndi4  level's' 
of  dlflbreht  cblodrs ;  such  aS  vehite  and*  reddish, 
and^  white  a!!ltd^  gteetfish;  both  of  which*  afiP 
fWintf  at  DanVferfiorti  irf^d^b;  It  scinielirii^y^ 
altMnates  WifWTcerafite  of  chert;  sdWfeM^^  With*' 
clafy^datfe,  sdmefiAi^fe  with  maH-slatel  Sbmte' 
8?ri^1aV  niarble^i  of  whiehrth^' veins*  afe'' quite* 
dWacheBi  and  uiiHbrfn,  pV6babty'beroiig'to'th?s^ 
diVistbn.  The  cifrolin'afcds6ttWt5mes,*thbbgh' 
^^^^r^  appeto  ii'  level  layfers;  diVldfetf  bjjr^foli--' 
aceoba  nifca^. 

*  the  whblelsle  of  U&rboUch,  Hebodes,  it  ittd  ta  be  otdipowd 

wnime-«late,  or  what  is  called  murhUJlag. 

9iu» 
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Saussure  observed  many  mountains  in  the 
Alps  chiefly  composed  of  what  he  calls  mica* 
ceous  limestone^  often  alternating  with  mica 
slate.  The  following  observations  occur  in  his 
Montcetiis.  description  of  Mont  Ceni8>  celebrated  for  the 
passage  into  Italy. 

**  Soon  after  is  observed  the  micaceous  schis- 
tus,  which  really  forms  the  body  of  the  moun- 
tain, but  which  is  also  found  in  some  places 
covered  with  tufas.  These  schisti  contain  cal- 
careous earth,  with  a  granular  and  brilliant 
aspect^  such  as  it  assumes  in  primitive  moun- 
tains: it  is  even  in  such  quantity  that  these 
schisti  strongly  effervesce  with  the  nitrous  acid; 
and  become  friable,  after  having  remained  some 
time  in  it. 

**  It  will  be  seen  hereafter  that  calcareous  earth 
and  mica  are  found  at  Mont  Cenis,  mingled  in 
all  proportions;  from  limestones  nearly  pure, in 
which  only  a  few  plates  of  mica  are  observable, 
to  the  micaceous  rock,  which  contains  little  or 
no  free  calcareous  earth,  and  in  which  quartz 
supplies  the  place  occupied  by  the  limestone  in 
the  former.  There  is  nevertheless  this  remark- 
able circumstance  in  the  schisti  of  Mont  Ceoisi 
that  those  which  are  calcareous  are  seldom  found 
free  from  quartz,  as  is  proved  hy  the  sparks  that 
may  be  almost  always  obtained  from  it  by  staeli 
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and  in  like  manner  quartzose  micaceous  schistus 
is  seldom  found  which  does  not  yield  some  bub- 
bles in  acids,  apd  which,  reduced  to  powder, 
does  not  lose  some  of  its  weight  in  distilled 
vinegar. 

**  These  micaceous  calcareous  schisti  are  not 
common.  Those  authors  who  have  written  sys* 
terns  of  mineralogy  have  not  known  them,  or  at 
least  have  neither  classed  them,  nor  given  them 
names  in  their  works.  I  have  described,  in  the 
second  volume  of  these  travels,  §  996,  those 
which  I  discovered  in  the  valley  of  Aosta  in 
1778  $  but  in  them  the  free  calcareous  part  is 
never  predominant,  it  forms  at  most  but  the 
fourth  part  of  the  rock.  Those  of  Mont  Cenis 
differ  also  in  the  colour  of  the  mica,  which  is  of 
an  iron  grey>  or  verging  to  blue,  while  that  of 
the  valley  of  Aosta  is  white  or  yellowish. 

"The  first  rocks  of  this  kind,  which  are  met 
with  above  Lans-Ie-Bourg,  have  very  thin  and 
very  fragile  plates:  they  rise  to  the  E.S.E.,  un- 
der an  angle  of  twenty  degrees;  higher,  after 
having  crossed  a  little  bridge,  the  same  schisti 
are  found  in  an  opposite  position,  or  rising  to 
the  west.  But  this  position  is  accidental ;  it 
may  be  said  that  in  general  they  rise  to  the 
E.S.E.,  following  the  slope  of  the  mountain,'** 

•    •  Saoss.  1234. 
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jjpfvpjl  jj^y  ^djijur  .^celliefl^  autl;iQr  »%  tlje  Ut^e  5t 
Perfli^^rd  5  pi^tj  at  Jtbe  Rotjti-porp  aqd  ^fortt  Cer- 
^jn,  pj^p  ^ountjwjps  »e^;r  the  ce]el?rat;e4  ^9^h 
chiefly  composed  of  serpentine, 

Tjj^e  ^iibf^eqyeat  de|t9,ct\ed  obseryatiQUs  ^ay 
also  ))e  added  fro,i;^  jtbie  s^^e  tjea^ure  pf  ofq- 
JpglcaJ^n^^ledge. 

NpJif  ]J4[or^j?9  this  ippqjjJasuo?  AW  ^1  c^^cweoqs^ 
jlflth  }iniiixht^4  Y^lw  piixed  wjth  mi.c«ii  fpnplfl^ 
^  ^j^p  cfppjipo.  The  rppfs  pf  the  bQus,es  ^  pp- 
yf  recjl  Fi'h  th}p  plates  9f  the  g^jpp  $tQpe* 

A  bed  pf  prin^itiye  Ijajp-pl^te,  hetwe^j^  l^c)f 
gnpi^.  :^t  is  pix  feet  iji  tfiic)t|^e§?j  ^pd  Jhc 
fayerp,  pf  about  ba|f  an  jnpb,  ape  tii»p^4  l?/ 
ypipe  jnfil);^|;ed  gn^ep  fp^tter. 

A  liinp-pla^e,  ^pftlyspd*  vbich  }9  ii^pfimbeftf  pff 
granite. 

;^che  ]Vf  ic|ieU  ^ear  Mq^t  Ge^is,  is  poipposed 
pf  ^  ff^i^urp  pf  calcareous  mica  slate  a{i(|  gc^i^- 
i^}H  talc,  the  If^t^r  l?eii|g  predppiipant^. 

^spect  ^.  Aftcaceotfs  lime'^late.  Frpnj  Mps^ 
Ceqia.    Fpjm  ]Vt.  Ceyvin,  and  Pthpr  parts  of  tbc 

Tb^  sipftp,  froqi  P^ftcl^  If  oipth  Afl^ric^ 
A  fpj^c^ou?  liipe-sli^te,  the;  ^im^stone  hfixif 

*  Sm^.  $9^0,  fSi^^  47s,  isGf . 


gMnttlMr  %i)d  MlUMfty  M9  it  iqpj^Stti  ft  ^r&nrti^ 

1 

ikf ^l/^e(»  S.     €omtt9on  Ufhe-iUtft.     From  YSIb* 
raltar, 

Iti  la^i4  of  d^e^rdM  '<56l6ki»,  fitMi  Swedish. 

WMI  diert,  froM  Deirbydhi^. 

A  fiiie  lime^lab^,  bf  a  bluish  f^%  the  letn^ 
beftig  V^  Ihih  dhd  iiiset)arable.    S&ikM.  ^  £04t. 

A  lijone^late,  with  qwaili  ahd  ihlicft^  tt^^  Ville 
Neuve,  teh  the  river  Dit^iit.    lb.  ^  955. 

Dr.  Kidd  has  given  the  foUowihg  itttetedtQlg 
abcottUt  of  a  quAity  of  tUil  kiild  of  sbne,  if  hb  has 
not  mistaken  cAlbarediis  siJlhds«m^  fot  limeiitbhe^ 
a  mistake  which  not  Unfreqilfentiy  ocbtiH.  HA 
calls  the  substance  calctyreotl^  itlate,  br  flag-stohb; 
labile  the  lattet-  name  is  cbnibiotily  ttppli&d  to  A 
schistose  sandstone,  either  ealciirtedui}  at  tLrgil« 
laeeotis.  Thfe  lifchfe^tdtie  of  PUppferihfeith,  in  Ger- 
many, rises  froto  the  quarr^  iti  tiiicft  table*,  itirVihg 
at  once  for  pavetttfeirts,  gravestbnes,  bt  bitnilar 
putposes,  and  <;ertalhly  belongs  to  this  kibd^  as 
must  the  following,  if  Dr.  Kidfl's  description  bt 
6xaet 

"  there  is  A  tery  feiitehSirfe  ^tfittry  at  Stbnfes-  g^ga^of 
field,  near  Woodstock,  the  liiwestofie  df  which  hai 
the  pi'operty  of  being  easily  separated  into  la- 
ttAnm  by  medftmkal  means,  ot  er en  by  the  actioftt 


472  BOMAIN   V.      CALCAIBOU^. 

of  the  atmosphere.  The  manner  in  which  the 
effect  is  produced  in  the  latter  instance  may  be 
understood  by  a  reference  to  what  was  said  re- 
specting that  superficial  disintegration  which  takes 
place  occasionally  in  calcareous  free-stone. 

"  This  variety  of  limestone  is  employed  very 
generally  for  the  purpose  of  covering  the  roofs  of 
{louses ;  whence  it  has  been  called  lapis  tegularis. 
The  property  of  being  thus  easily  separated  into 
laminae  depends  partly  upon  the  proportion  of 
clay  contamed  in  it  (for  this  property  is  in  general 
more  remarkable  ii)  proportion  to  the  quantity  of 
clay  contained),  and  partly  upon  the  nature  of  its 
original  deposition;  for  the  stone  of  some  parts  of 
the  quarry  contains  a  considerable  quantity  of 
minute  shells,  resembling  millet  seeds ;  and  it 
seems  worth  observation,  as  connected  with  the 
schistose  property  of  the  stone,  that  the  depo- 
sition of  shells  is  more  abundant  on  the  surface 
than  in  the  substance  of  the  laminae. 

"  In  some  instances  a  singular  arborescent  ap- 
pearance is  observable  on  the  contiguous  surfaces 
of  adjoining  laminae :  the  colour  of  this  is  for  the 
most  part  black ;  and,  from  some  experiments 
that  were  made  fqr  the  purpose  of  ascertaining  its 
nature^  appeared  to  be  principally  manganese. 
The  sanpe  appearance  is  observable  in  some  varie- 
'  ^s  of  Florentine  marble*    Sometimes  the  colour 
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b  only  superficial ;  at  others  it  penetrates  far  into 
the  substance  of  the  stone.  The  explanation  pf 
the  appearance  is  not  obvious ;  but  perhaps  some 
liquid,  holding  the  colouring  matter  in  solution, 
originally  insinuated  itself  into  the  clefts  by  which 
the  lamins  are  separated  from  each  other,  and 
deposited  this,  particle  by  particle ;  by  something 
like  that  continuous  attraction,  if  the  term  is 
allowable,  which  takes  place  in  the  freezing  of 
moisture  on  a  pane  of  glass."* 


MODE  VI.    CORAL  ROCK. 

The  texture  resembles  clustered  corals^  or 
madrepores*  cemented  by  limestone  f. 

This  substance  has  not  yet  been  mentioned  in  '   ^^"tP^ 
books  of  mineralogy,  though  large  islands  and 
vast  shoals  in  the  South  Sea,  particularly  on  the 
east  of  Australasia,  are  wholly  composed  of  it, 
according  to  the  accounts  of  navigators.    Coral 

*  Vol.  i.  p.  31.  See  also  Da  Costa,  p.  144,  who  adds,  that  a 
similar  slate  is  found  near  Bath.    The  white  flag  common  in  the  • 

north  of  England  he  ranks  among  the  alkaline  calcareous  sand- 
stones :  it  is  spangled  with  mica,  sometimes  rery  prettily,  especially 
that  with  little  needles,  lying  in  a  diagonal  form. 

t  The  characters  of  limestone  apply  to  many  of  the  rocks  in  this 
domain,  and  are  therefore  not  repeated.  The  characters  are  also 
sometimes  implicated  in  the  descriptions. 


wimite  wsects,  fv^ich  4lras  sorpan  aH  tfae  p9w«il 
of  natt ;  lor  (he  locmst  can  spread  anmiiestroc^ 
tKNi  4%an  att  Attik.  a  TflmHr»  or  any  «dier 
oonqiieror :  aad  a  ben^ceat  monorcli  €aa  lotify 
foDnd  a  cky ;  while  lasdcto  aimast  kyinbie  found 
idaodflp  aad  ^ven  coatineatSt  the  aceties  tof  fiitaits 
giory  and  niaery  to  mankiod^ 

Wiiether  these  insects  produce  the  matter  <£ 
coraly  or  imbibe  it  from  the  waters  of  the  oceaoi 
these  islands  rise  from  a  surprising  depth,  and, 
\trhen  they  surpass  the  waves,  begin  to  produce 
lichens  and  mosses;  which,  decajriog  and  rot- 
ting, afford  a  soil  for  other  small  vegetables,  till 
by  degrees  reeds,  shrubs,  and  trees,  begiu  to 
decorate  the  new  creation.  The  calcat^ousBoil 
being  fertile,  these  islands  will  in  the  coarse  of 
centuries  invite  colonies,  whose  future  mineral-* 
agists  may  perhaps  be  embarrassed  to  account 
for  their  native  rocks;  which  may  at  obce  con^ 
fer  benefits  on  agriculture  and  on  architecture^ 
for  2oopbytic  marble  will  not  be  wanting  for 
the  construction  of  their  edifices. 

Rocks  of  a  somewhat  similar  nature  abound 
nearSutherland,  on  the  eastern  coast  of  England^ 
and  near  Peterhoff,  at  the  further  cJrtremity  of 
the  Gulf  of  Fmland.  This  singular  limestone 
seems  composed  of  tubes  of  madrc^pore  or  corals 


CoiT^  rockj  fijop  A^^alft^a^. 


MODEVn.    MARLTTB. 

The  CQpobi^atioA  oftki9  SVfesteDpe  is  the  39me  Dewriptm. 
vitb  tbi^t  of  marl^  the  c»lcaF€pu9  ejEtrtb  hein^ 
];ii:$ed  with  9  considerable  proportion  of  srgil. 
Some  m^rbles^  which  Qont^in  frpw  15  to  30  or 
more  of  argil,  ve  properly  m»rHte9j  and  they 
are  apt  to  de.cQnipo8e  in  the  Qp^n  »ir.  Such  is 
the  green  C^mp^n  of  the  Pyrenees,  which  alw 
contains  ^  considerable  proportion  of  magnesia* 
Several  of  th^  Hussia^  iD^rbles  aIso  contain  clay» 
but  mixed  with  a  still  larger  proportion  of  silex^ 

The  celebrated  pictprial  marWe  of  Florence, 
^bich  imitates  ruinsi  ftnd  Hometime?  trees,  ia 
properly  9i  n^s^rlite. 

'*  Tbia  mwWe  presents  wgqlar  figures  qf  a  ^^^ 
yelloivisli  brown,  on  a  bwe  of  a  ligbter  tint,  and 
Vbich  passes,  in  dipftim^Wng,  to  a  whitish  grey, 

*'  Seec)  f^  a  certain  distance^  slabs  of  thia 
stone  resemble  d^t^wings  done  in  bistre.  One  in 
amij^ed  to  observe  ixK  it  kinds  of  minsj;  there,  it 
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is  a  Gothic  castle  half  destroyed,  here  it  presents 
ruined  walls ;  in  another  place  old  bastions ;  and 
what  still  adds  to'  the  delusion  is,  that  in  these 
sorts  of  natural  paintings  there  exists  a  kind  of 
aerial  perspective,  which  is  very  sensibly  per* 
ceived.  The  lower  part,  or  what  forms  the  first 
plane,  has  a  warm  and  bold  tone ;  the  second 
follows  it,  and  weakens  as  it  increases  its  dis- 
tance ;  the  third  becomes  still  fainter,  while  the 
upper  part,  agreeing  with  the  first,  presents  in 
the  distance  a  whitish  zone,  ^hich  teraiinates 
the  horizon,  then  blends  itself  more  and  mbre  as 
it  rises,  and  at  length  reaches  the  top,  where  it 
sometimes  forms  as  it  were  clouds. 

"  But  approach  close  to  it,  all  vanishes  im- 
mediately, and  those  pretended  figures,  which 
'At  a  distance  seemed  so  well  drawn,  are  converted 
.  itito  irregular  spots,  which  present  nothing  to 
the  eye. 

**  This  play  of  nature  is  owing  to  ferruginous 
infiltrations  in  the  fissures  of  this  marble,  which 
otherwise  is  of  a  dull  fracture,  and  very  argil- 
laceous; whence  it  is  never  used  in  architecture; 
they  merely  make  slabs  of  it,  which  are  framed 
like  little  pictures,  and  which  are  much  esteemed 
in  conimerce  when  of  certain  dimensions.  It 
sometimes  occurs  that  the  same  slab  is  sawed  in 
two,  and  the  parts  are  set  together  in  the  same 
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frame,  so  as  to  appear  but  as  one  piece;  and  the 
drawings  on  the  right  and  left  bear  a  resem- 
blance, which  still  farther  helps  the  illasion. 
There  are  some,  who,  to  out-do  nature,  put 
painted  figures  at  the  bottom  of  these  pictures; 
but  this  is  an  exuberance  of  the  wonderful, 
which  finishes  by  spoiling  all."* 

Of  marlite  there  are  two  structures,  the  mass- 
ive and  the  ^schistose. 

sraucTURB  i.    massivx* 

A^ct  1.  Argillateous  marble.  ^Green  and 
red  of  Campan ;  but  which,  firom  their  structure, 
rather  belong,  at  least  in  part,  to  the  Anomalous 
Rocks. 

The  reddish  of  Ingermaaia,  &c. 

Aspect  2.  Pictorial  marble.  This  is ,  said  to 
be  massive,  though  it  would  rather  appear  to  be 
schistose.  The  marble  of  Cottam  probably  be- 
Ipngs  to  this  division. 

*  Brard^  415.  The  marble  of  Oker  in  the  Hartz  is  white,  with 
regular  veins  of  black  clay  slate;  and  may  be  classed  in  this  divi- 
sion, lour,  des  Mines,  No.  S3j  p.  73. 

The  marlite  of  Shropshire,  called  d^-earth,  more  than  100. 
yards  thick,  contains  small  bivalves,  and  what  are  called  the  Dud-* 
ley  fossils,  the  entomolithus  puradoanis  of  Townso^.   See  his  Tracts, 
p.  ie§,  177. 
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Substances  in  this  sliate  generally  prtseiit  i 
finer  gram  tHari  when  they  occur'  niassive.    Marl- 
date  sometimes  presents  delicate  concentric  cir- 
cles, and  other  delineations,  of  a  light  brown  upon 
yellowish  grey,  its  usual  colours. 
.  *"(Srfi£^"*       B^*  ^'  ^s  still  more  remarkable,  as  being  the  ge- 
neral repository  in  which  are  found  the  remains 
and  impressions  of  decayed'  fish.     In  this  case  it 
is  commonly  penictrated'^th  bitmnen,  probably 
derived  inMl  thef  decomposhibh  of  their  bO(fa>s;  as 
cbemiBts^novrinferthat^suiimtlaite  ttf  proceed  ei- 
dusivdy  from  thc^  aiiiaal*  of  ve|l;etabler  kisgdomis. 
Da  Costa  mentions  that  of  Mount  Lebanon,  neaf 
Tripoli  di  iSbnflr(of'Syria)^  iii  tke^  pixrriifte  of 
Castravan*. 

Hib^sl&te/  with  im^fe^stdM^offi^,  d6ib'  Elsie- 
bei),  IbhwamM^  Manf6fel<f,  k^  ^^i«' foiM^j^  cc^ 
lebvated,  and  thi^  anSnlfth'  artf  otfktk  ddicately' 
delineated,  as  it  were,  in  cu^^U9'p|^t^}  At- 
present  those  of  Mount  Bolca,  in  the  Veronese 
territory,  have  attracted  more  attention ;  aiidthc 
proprietor  has  filled  a  whole  chamber  in  the  mu- 
seum of  the  Garden  of  Hants  wnththe^siifgelar 

*  p.  1 70.  Thi»  U  the  irtiwoaa  oT D'Xnvillc,  and  the  (JastfaoH 
of  the  Italians,  whence  the  celebrated  hunachella. 


remains..  'Ebfinradb  and:  poaaaHoua^  vapour,  per- 
haps 0^8)  w>haBW  ORgb).  seem  to  have  surprised 
and!  destroyfiii  tfane^  .animals  almost  instHntane- 
ously,  for  most  appear  to  struggle,  and  one  is  in 
the  act  of  swallowing  another. 

Saussure  has  described  similar  quarries  near 
Aix,  towards^  I^apnbiaac,  isitho?  south  of  France, 
which  also  present  impressions  of  leaves  of  palm* 
treesv  'Qto'  same-  great^  observer  has  added  an 
acoount-  of  th^t  ofi  Obmngen;  near*  the  kke*  of 
QoBstaoee^  which  first  presents^a^tHih  laycrof  soff 
miteceous  sandstone,  cemented'bj  cfi^y  and'lime; 
anotiiier  of  coarse  marl  and '  marl-slate;  followed^ 
by  lime'-slMe,  altemadng^with  layers  of  clay.  At 
thfe  depth  of  nine  or  ten  fdet' appears  the' rock, 
which  contains  the  impressions ;  and  ivMch  w,  as 
usual,  a. bituminous marlite;  Tlie  frsh  are  accom- 
panied'.with  several  insects,  and  leaves  of  tf ees, 
some  of' which'  belong  to  warmer  climates;  but 
far  fronci  being  so  extraordinary  as  those  of  MOurit 
BbltBj  which,  not' to  mention  more  recent  dis- 
coveries, presented* at  the  time  when  Situssure 
wrote,  1795, 

87  kinds  of  fish  of  the  European  seas. 

39     ...      of  the  Asiatic. 
9     .     .     .      of  the  African. 

18'    .    •    .      oftSbuth' America 
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1 1  kinds  of  fish  of  North  America. 

7      .     .     .      of  fresh  water  of  the  differ- 

ent  parts  of  the  world. 

In  all  105. 
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Nn^  Some  of  the  Swedish  appellations  ought  to  be 
venerated,  as  that  country  has  produced  such 
able  writers  in  natural  history^  and  particulariy 
in  mineralogy;  of  which  science  Wallerius, 
Cronstedt,  and  Bergman,  must  be  esteemed  as 
the  chief  founders.  The  substance  now  under 
view  has  by  some  of  our  mineralogists  been 
called  swinestone,  and  by  the  Germans  and 
French  less  politely  stinksteitif  SLudpierrepAafUe; 
but  as  the  Swedish  name  has  more  brevity,  and 
does  not  impress  a  disagreeable  idea,  it  deserves 
to  be  substituted. 
DiKriptioiu  Orsten  is  merely  a  limestone,  which,  some* 
times  from  a  mixture  of  bitumen,  sometimes 
from  yet  unknown  causes,  jrields  a  fetid  smelly 
when  worked  in  the  quarry,  or  in  the  maiblc 
yards,  or  even  when  rubbed  with  any  hard  sub- 
stance. In  a  geological  point  of  view,  it  has 
assumed  higher  consequence,  since  it  was  dis' 
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covered  by  Ratnond  to  form  the  summit  of  Mont 
Perdu,  the  highest  of  the  Pyrenees.  It  is  gene* 
rally  of  a  black  colour;  but  some  specimens 
from  Derbyshire  are  even  white,  or  at  least 
whitish  grey.  The  other  tints  are  chiefly  va- 
rious greys,  with  brown  and  Isabella  yellow. 

Mr.  Kirwan  says  that  the  smell  is  urinous  or 
alliacious;  and  that  it  abounds  in  the  county  of 
Galway,  in  Ireland,  where,  as  fuel  is  scarce,  it  is  UMdwiM. 
often  employed  to  heat  the  rooms,  aad  remains 
hot  for  many  hours.  In  the  neighbourhood  of 
Vesuvius  it  is  found  laminar,  alternately  white 
and  yeRow.     It  often  produces  excellent  lime. 

A  grey  Flemish  marble,  now  much  used  at 
Paris,  belongs  to  this  kind,  and  leaves  a  very 
fetid  smell  in  the  manufactories.  That  of  the 
summit  of  Mout  Perdu  is  a  black  marble,  im- 
pregnated with  shells  and  sand.  Ammonites 
and  camerines,  gryphites,  pectenites,  with  mad- 
repores, and  other  zoophy  tic  remains,  enter  into 
the  composition  of  the  singular  calcareous  chain 
of  the  Pyrenees. 

Black  orsten,  from  the  summit  of  Mont  Perdu. 

Grey,  with  zoophytic  remains,  from  Flanders. 

In  yellow  and  white  plates,  from  Vesuvius. 

Greyish  white,  from  Derbyshire. 
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should  repose  on  large  masses  or  diyisions;  while 
minute  and  broken  lights  only  distract  the  at- 
tention and  the  memory.  The  gypsous  rocks 
may  safely  be  reduced  to  two  kinds*  the  coarse 
and  the  compact. 
Primitive.  It  was  long  conceived  that  gypsum  was  of 
the  most  recent  formation,,  till  a  rock  of  this 
kind,  undoubtedly  primitive,  was  discovered  by 
Saussure  in  the  Alps.  Dolomieu  inideed  ex- 
presses his  wonder,  that  gypsum  has  not  been 
piore  frequently  formed  from  primitive  marble, 
as  the  sulphuric  acid  might  easily  be  produced 
from  the  decomposition  of  pyrites.  But  the  re* 
marks  of  Saussure  must  not  be  omitted. 

^*  In  regard  to  gypsum,  it  is  found  at  St 
Gothard,  either  bdow  Ayrol,  as  I  have  said, 
^  1805,  or  in  the  Val-Canaria.  It  is  in  mass>  of 
a  fine  and  brilliant  grain;  it  does  not  effervesce 
with  acids,  and  consequently  is  free  from  aU 
calcareous  mixture. 

<*  But  what  is  more  rarci  is  to  find  gypsum 
in  a  schistose  form,  and  mixed  with  thin  layers 
of  mica:  this  contains  some  calcareous  parts; 
it  slightly  effervesces. 

*^  I  do  not  think  that  this  gypsous  schistos  is 
a  primitive  rock,  like  the  calcareous  micaceous 
schistus;  I  believe  it  to  be  of  modem  origiui 
and  that  it  originated  by  deposition  in  hollows, 
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since  the  formation  of  the  secondary  mountains. 
The  qyecimens  which  I  possess  are  of  a  nature 
to  justify  this  idea;,  their  texture  is  not  homo- 
genous; the  mica  does  not  appear  to  have  been 
united  to  the  gypsum  by  a  simultaneous  crystal- 
lisation :  it  is  in  plates  nearly  incoherent,  which 
separate  thin  layers  of  an  argillaceous  sediment. 
This  mica  Ithen  seems  to  have  been  brought 
down  and  deposited  by  the  waters,  rather  than 
crystallised  in  them.  Nevertheless,  as  I  have 
not  observed  it  in  its  native  site,  I  dare  not  be 
too  decided  in  this  opinion."  * 

This  gypsum  was  observed  by  Saussure  in 
passing  from  Bellinzona  to  St.  Gothard ;  but  we 
are  told  by  Brochant  and  Jameson  that  the  pri- 
mitive gypsum  was  discovered  near  Bdlinzona; 
and  they  add,  that  it  is  in  layers  between  beds  of 
mica  slate ;  and  Jameson  says,  along  with  lime- 
stone and  hornblende  slate.  I  know  not  their 
authority  for  this  assertion;  but  the  objections 
of  Saussure  seemed  to  Patrin  so  powerful,  that 
he  virtually  denies  the  existence  of  primitive 
gypsum,  by  asserting  that  it  is  wholly  tertiary. 
The  mixture  indeed  of  mica  is  of  little  conse- 
quence, as  it  is  found  in  the  most  recent  sand- 
stones ;  and  even  that  of  felspar,  as  observed  by 

•  §  1931, 
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Pallts  in  Siberia,  would  not  now  be  regarded  as 
of  much  importance.  The  pretended  porphj* 
ries  of  Werner  should,  as  already  mentionedi  be 
simply  referred  to  their  bases ;  for  felspar,  like 
mica^  being  found  in  erery  description  of  rock, 
can  no  longer  be  understood  to  slter  the  deno- 
mination. 

This  gypsum,  supposed  primitive,  has  a  schis- 
tose structure,  and  approaches  to  selenite  in 
purity.  A  pure  selenite,  diriding  at  right  an- 
gles, was  discovered  by  Gillet-LaumoDt,  oo  the 
left  bank  of  the  Doron,  above  Moutiers,  Mont 
Blanc ;  and  in  the  same  neighbourhood  a  fine 
alabaster,  and  a  red  gypsum.  This  beaotifbl 
snow*white  alabaster  easily  splits  in  cubesi  and 
is  of  a  peculiar  texture ;  it  sometimes  presents 
acicular  crystals  of  selenite,  with  brown  spots, 
which  this  excellent  mineralogist  suspects  to  be 
ferriferous  carbonate  of  lime*;  but  he  did  not 
express  his  idea  that  it  was  of  primitive  forma- 
tion. 
GM^mMtie  But  these  are  minute  exceptions ;  and  in  g^ 
neral  gypsum  and  alabaster  must  be  classed 
among  the  Hoeta,  the  planiform,  or  horizontal 
rocks  of  Werner.    Sulphate  of  lime  is  commonly 

.   •  Chaus  carhmaiie  jaune,  ferrifire,  as  marked  in  the  catal|««« 
which  he  gave  me  of  aeveial  rock  specunena.    The  pieciie  fi 
Salins,  near  Moutien^  Mont  Blame. 
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8  simple  rock,  like  limestone,  and  »oinetiineft 
occurs  in  large  masses  and  beds;  but  sometimes 
in  layers,  alternating  with  orsten,  clay,  or  sand- 
stone.  It  sometimes  contains  crystals  of  quartz, 
and  in  rare  instances  arragonite  end  boracite. 
It  also  sometimes  presents  native  sulphur;  and 
often  appears  in  the  neighbourhood  of  rock  salt. 
It  seldom  attains  a  great  height,  but  forms  little 
precipices,  which,  when  of  the  purer  kind,  are 
distinguished  by  their  white  lustre.  Hollows, 
like  funnels,  are  sometimes  formed  in  gypsum, 
which  Saussure,  1238,  ascribes  to  the  rain  water, 
which,  attacking  a  soft  part,  remains,  and,  gra» 
dually  increasing,  melts  the  surrounding  circle. 

Gypsum  is  generally  of  a  whitish  yellow,  or  • 
yellowish  brown  cast;  but  it  also  occurs  of  aa 
ash  grey  colour,  in  which  case,  as  Saussure  has 
observed,  it  can  only  be  distinguished  from  lime- 
stone by  the  nitrous  acid  producing  no  eflFect.       , 

One  of  the  most  remarkable  gypsous  hills  in  Montnutre. 
Europe  is  that  of  Montroartre,  near  Paris,  not 
only  from  its  producing  the  plaster  best  known 
in  commerce,  but  from  its  peculiar  constructure, 
and  the  singular  animal  remains  which  have 
there  been  discovered.  It  is  thus  described  by 
the  venerable  M.  Sage,  whose  chemical  mistakes 
may  be  forgiven,  in  the  consideration  of  the 
great  services  he  has  rendered  to  mineralogy. 
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particularly  by  the  formation  of  a  noble  cabinet, 
now  the  public  property.  The  respect  due  to 
his  excellent  heart,  and  polite  manners,  is  in- 
creased by  the  regret  for  his  misfortunes,  ditriog 
a  revolution  which  at  length  destroyed  itsdf,  by 
ruining  even  the  natural  and  eternal  aristocracy 
of  talents ;  so  that  the  members  having,  as  it 
were,  extinguished  the  eyes,  were  of  course  re- 
duced to  darkness  and  perdition. 
^J^^  "  The  hill  of  Montmartre  is  elevated  about 
forty  fathoms  above  the  level  of  the  Seine.  The 
summit  is  covered  with  vegetable  earth',  under 
which  is  a  bed  of  sand,  mixed  with  rolled  fiiots. 
This  is  seated  on  layers  of  marl,  of  different 
colours  and  thickness:  this  marl  precedes  and 
accompanies  horizontal  beds  of  gypsum. 
•  "  The  quarries  of  Montmartre  may  be  consi- 
dered as  divided  into  three  successive  large  beds, 
or  masses. 

«  The  first,  called  haute^masse  by  the  work- 
men, is  often  more  than  fifty  feet  thick;  it  pre- 
sents beds  placed  one  on  the  other,  without  any 
sensible  interruption,  although  separated:  they 
are  seated  on  a  bed  of  bluish  argil,  spotted,  abont 
twelve  feet  thick.  This  argil  is  intermixed  iritfc 
marl. 

"  The  second  part  is  called  pierre  franche. 
This  gypsous  mass,  which  is  neariy  fourteen 
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feet  thick,  is  disposed  in  contiguous  layers^  re^ 
posing  on  marl. 

"  The  third*  part,  called  basse-carriirey  pre- 
sents a  gypsous  mass  of  about  fourteen  feet, 
divided  into  six  beds,  separated  from  one  another 
by  layers  of  marl.  This  last  part  is  in  the  plain, 
and  is  incumbent  on  limestone. 

"  I  shall  not  undertake  to  account  for  the 
formation  of  the  gypsous  hiH  of  Montmartre,  aa  . 
well  as  those  which  are  contiguous,  and  form  a 
chain  of  eight  or  ten  leagues,  in  a  northern  di« 
rection.  Among  the  naturalists  who  have  writ- 
ten on  the  quarries  of  Montmartre,  M.  Pralon, 
and  the  Chevalier  de  Lamanon,  have,  among 
others,  given  excellent  lithological  descriptions 
of  this  place.  The  latter  affirms,  that  in  this 
part  of  the  Isle  of  France  there  was  a  lake  of 
g]|psous  water,  which  gave  birth  to  these  quar- 
ries. 

"  The  gypsous  hills  of  Montmartre,  Belle- 
ville, Pantin,  and  all  those  of  this  part  of  the  Isle 
of  France,  are  incumbent  on  quarries  of  lime- 
stone ;  the  gypsous  mass  only  extending  to  the 
level  of  the  soil.  The  shelly  and  argillaceous 
rock  which  is  found  on  the  summit  of  the  hill  of 
Montmartre  contains  white  shells,  brittle,  of  the 
class  of  chamites,  and  screw-shells :  these  shells 
are  analogous  to  those  which  are  found  in  the 
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rirer  Mame,  and  in  the  rivulet  of  the  GoMins, 
as  is  observed  by  Lamanon. 

**  Infiltrations  of  black  martial  earth  ^  often 
form  very  elegant  dendrites,  on  white  limestone, 
mixed  with  argil.    The  dissolution  of  the  lime- 
stone, infiltrating  between  the  clefts  of  the  gyp- 
.  sous  masses,  forms  stalagmites  composed  of  qd- 
dulating  layers,  often  distinct  by  their  shades  of 
brown,  yellow,  and  white.    These  alabasters  vie 
in  beauty  with  the  best  of  this  kind ;  but  biAerto 
they  have  only  been  found  in  thin  piecesi  often 
several  feet  in  length.    The  limestone  which  in< 
filtrates  into  the  gypsous  masses,  is  the  cause 
that  they  almost  all  effervesce  with  acids;  ex- 
cept the  plaster-stone  with  a  coarse  grain,  the 
crystals  of  selenite,  and  those  known  by  tbe 
name  of  grignards,  a  term  bestowed  on  sdenite 
when   it  forms   regular  layers.    When  time 
masses  are  broken  with  the  hammer,  they  emit 
a  strong  odour  of  decomposed  Uoer  ofsviphir. 

^*  The  marl  fi>rms  beds  and  masses,  more  or 
less  considerable,  in  the  plaster-quarry  of  Mont* 
martre :  argil  is  also  found  in  it  in  considerable 
quantity,  and  in  different  states:  one  is  tens* 
cions  and  ductile;  the  other  exfoliates  indryiogi 
and  sticks  closely  to  the  tongue  when  tasted. 

*  Rather  manguicfic* 
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**  Heavy  ^ar*  is  found  in  the  marl  at  M<mb* 
martre :  it  is  more  abundant  in  the  hill  of  Belle* 
rifle,  where  it  is  met  wiUi  in  misshapen  masses, 
greyish,  flattened  and  rounded,  at  ten  or  twelve 
feet  from  the  surface  of  the  earth. 

^*  The  trunk  of  a  tree  agatised,  which  I  found 
at  Montmartre  in  1778»  serves  to  support  my 
theory  on  the  agatisation  of  vegetable  sub- 
stances. See  page  168,  vol.  ii.  of  my  Chemical 
analysis  of  the  three  kingdoms.  This  agatised 
trunk  of  a  tree  was  thirty  feet  long,  and  nine 
inches  in  diameter;  it  was  rather  compressed, 
lying  horiA>ntally  from  north  to  south,  and  was 
at  least  100  feet  from  the  summit  of  the  hill,  be- 
tween the  two  lowest  beds  of  gypsum,  of  which 
the  interior  part  was  crystallised.  Th^  inter* 
stices  of  this  agatised  wood  are  ornamented  with 
little  regular  rock  crystals,  of  various  colours. 
A  p&rt  of  this  wood  is  brown  and  compact :  this 
colour  is  owing  to  iron  and  oil,  principles  of  the 
woody  substance.  I  have  inquired,  since  then, 
if  any  agatised  wood  had  been  found  at  Mont- 
martre, and  I  was  assured  that  it  had  not. 

^  The  shelly  sandstone  which  is  found  at 
Montmartre,  seems  of  the  same  date  with  the 
agatised  wood:  this  sandstone  contains  white 

*  Stionttan. 
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calcar/eou8  muscles  and  dams.  For  the  most 
part,  it  only  presents  the  impression  of  these 
shells.  In  regard  to  the  sand  and  flint,  which 
are  found  in  the  upper  layers  of  the  hill  of 
Montmartre,  they  have  no  peculiar  character, 
and  do  not  appear  to  diifer  from  those  found  on 
the  sides  of  rivers  ^  but  in  the  masses  of  gypsum 
is  found  whitish  silex,  striped,  and  formed  in 
this  quarry,  like  th^  masses  of  shelly  sandstone. 
**  In  the  hill  of  Belleville,  two  feet  from  the  soil, 
are  found  black  flints,  in  beds  formed  in  irregu- 
lar heaps;  they  lie  in  a  kind  of  marl,  which 
reposes  on  a  bed  of  gypsum  of  ten  or  twelve 
ieet,  the  layers,  which  are  of  different  thickness, 
being  intermixed  with  marl :  this  layer  of  gyp- 
sum lies  on  a  considerable  bed  of  green  argil, 
pnder  which  the  gypsum  is  again  found  *. 
Bones.  "  The  bones  which  are  discovered  in  the 

gypsum,  have  undergone  no  other  alteration 
than  that  effected  by  time:  the  greater  part 
have  a  yellowish  tinge.  M.  de  Joubert  has  ob* 
served,  that  these  bones  are  always  surrounded 
with  a  kind  of  marl,  which  he  regards  as  being 
produced  by  the  decomposition  of  the  sof);  parts 
of  animals.     In  the  cabinet  of  that  naturalist 

•  This  green  clay  corresponds  with  that  of  the  river  Marne« 
which  is  green.     It  contains  iron.    See  Vauquelin*s  analysis. 
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there  are  ictfajcditei^;  the  impression  of  the  fish 
being  compressed,  as  in  schistus :  nor  are  the 
fish  solid,  as  in  limestone. 

**>M.  d'Arcet  possesses  an  ornitholite,  or  pe^ 
trified  bird,  which  he  found,  in  1781,  twenty 
fathoms  below  the  summit  of  Montmartre  *. 

<<  It  has  not  yet  been  decided  to  what  species 
of  animals  the  bones  found  in  gypsum  belong. 
If  these  bones  are  neither  agatised,  nor  pene« 
trated  with  gypsum;  it  is  because  the  absorbent 
earth,  which  forms  their  base,  is  found  to  be 
combined  with  phosphoric  acid,  and  a  fat  suIk> 
stance  f;  consequently  the  selenitic  water  has 
not  been  able  to  decompose  these  bones. 

''The  brown  hepaltic  iron  ore,  solid,  in  an 
irregular  mass,  which  is  found  dispersed  in  some 
places  in  the  hill  of  Montmartre,  seems  to  be 
the  product  of  decomposed  pyrites. 

''  The  calcareous  and  gjrpsous  ludi,  in  a 
spheroidal  mass,  flattened,  called  by  the  wdrk* 
men  miclics  de  qtiatorze  sous,  are  found  to  the 
east  of  Montmartre,  near  Clignancourt,  in  a  bed 
of  marl,  fromi  twelve  to  fifteen  feet  below  the 
summit  of  the  hill.  Among  the!  ludi  of  this 
kind,  which  are  in  the  cabinet  of  the  royal 
School  of  Mines,  there  is  a  spheroidal  mass, 

*  It  teems  to  be  a  water- rail. 

t  The  acidum  pingue  is  a  fav  ourite  teet  of  M.  Sage. 
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fla^  of  two  feet  diameter,  and  aeven  inches 
thick;  all  the  exterior  cmst  is  calcareous,  gn^ 
nular,  greyish,  and  a  little  argillaceous:  it  is  an 
inch  and  a  half  thick.  The  interior  of  this  bnius 
is  filled  with  gypsous  prisma,  greyish,  pents* 
gonal  and  hexagonal,  with  interstices  between 
them.  These  prisms  are  two  or  three  inches  in 
height,  and  one  in  diameter ;  their  suffice  is 
strewed  with  small  brilliant  crystals. 

*^  The  farinaceous  gypsum,  or  white  gypsoos 
earth,  is  sometimes  ibund  in  the  form  ofgukr, 
bnt  die  crystalline  gypsum  forms  considerBbie 
beds :  they  are  often  intermixed  with  grignardSf 
or  crystals  of  selenite,  forming  continued  layers. 
Lenticular  selenite  is  found  in  the  marl:  these 
crystals,  grouped  in  different  ways,  have  been 
precipitated  from  the  aqueous  fluid  which  held 
them  in  solution;  the  marl,  which  has  sAef' 
wards  settled,  has  encrusted,  surrounded,  and 
protected  them.  They  are  found  in  great  qaan* 
tities  at  the  foot  of  Montmartre,  towards  Moo* 
ceaux. 

**  Basaltic  selenite,  or  in  hexahedral  prisms, 
wkh  trihedral  summits,  alternate,  with  a  corved 
surface,  is  found  in  the  marl,  near  the  summit 
ofthehillofBeUeriUe. 

*^  Prismatic  decahedral  selenite,  produced  by 
the  elongated  octahedron,  truncated  near  its 
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basis^  is  wry  scarce  at  M<HltBiartres  but  is 
common  in  the  hill  of  St  Genbain-en-Laye, 
where  it  is  found  in  grouped  crystds,  spread  in 
a  red  veined  clay^  which  precedes  the  beds  of 
Kmestone,  foond  towards  the  summit  of  the  hill, 

**  At  Montmartre  I  also  found  striped  aele* 
nite^  in  small  layers  of  two  or  thrbe  lines  in 
thickness."  * 

One  of  the  most  singular  discoreries  made  at 
Montmartre  was  a  horse-shoe,  partly  corroded 
by  age ;  but  more  than  the  half  remains  with 
the  holes  wery  distinct.  It  is  iaid  to  have  been 
found  at  a  great  depth  in  the  scixd  mass»  and 
had  most  probbbly  dropped  into  a  reft,  after* 
wards  filled  by  stalactitic  matter,  a  common  ap* 
pearance  in  gypsous  regions. 

Fo^ile  bones  did  not  attract  so  much  curi* 
osity  when  they  ware  carelessly  examined,  and 
supposed  to  belong  to  known  animals.  But  the 
singular  discovery  in  South  America  of  the  en- 
tire skeleton  of  an  animal  larger  than  the  ele^ 
pbant,  and  of  quite  a  different  genus,  and  now 
totally  extinct  f,  led  to  more  minute  investi«^ 
gations  and  comparisons,  till  it  was  at  length 

*  Sage,  Supplement  h,  la  Description  Methodique  du  Cabinet 
de  TEcole  Royale  des  Mines.    Paris  1787^  Svo.  p.  rs4. 

t  See  the  print,  Fatijas,  Essui  de  geolcigit,  from  tbe  large  plates 
engnnred  by  Older  of  (be  King  of  Spain. 
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discovered  by  microscopic  eyes,  that  even  the 
insects  found  in  amber  are  not  of  the  European 
kinds,  but  belong  to  distant  regions.  In  the 
comparative  anatomy  of  fossile  bones,  the  cele- 
brated Cuvier  greatly  distinguished  himself,  and 
by  patience  and  research  has  nearly  completed 
three  skeletons  of  those  found  at  Montmartre. 
For  they  belong  to  three  kinds  of  animals,  of  the 
same  genus,  but  of  very  different  statare^  one 
only  attaining  the  size  of  a  hare,  the  second  of 
a  hog,  while  the  third  reaches  the  size  of  the 
horse.  Those  animals  approached  the  nature  of 
the  rhinoceros,  the  hog,  and  the  American  ta- 
pir, but  were  more  nearly  allied  to  the  latter. 
Being  herbivorous,  as  appears  from  the  teeth, 
easily  distinguishable  from  those  of  carnivorous 
animals,  their  bones  seem  to  have  been  coU^d 
down  by  the  river  to  the  spot  where  they  are 
now  found. 
Shells.  It  might  be  imagined,  that  there  is  a  kind  of 

artful  malice,  if  the  expression  may  be  pardoned, 
in  the  bosom  of  the  goddess  Nature,  which 
allows  human  theory  to  sport  for  some  time, 
and  then  brings  out  her  stores  for  its  destruction. 
It  was  long  conceived,  that  fossile  shells  were 
confined  to  limestone,  and  fossile  bones  to  gyp- 
sum, till  very  lately  most  of  the  sea-shells,  found 
in  the  highest  state  of  preservation  in  a  bed  of 
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sand  ^t  Grignpp,  about  four  leagues  ,beyon4 
Versailles,  have.also  be^cU^^over^din  the  gy^ 
sum  of .  Mc^ifiantre.  Most,  of  the  jshells  fouc^ 
at  Gr]gQQ]ji,.^pme  qf  which,  x^taia  th^ij  most  den 
licate  spiqeS],  and<eveo,t^eir,coloi)rs^.are  kQoipi 
now  to  belong  to  the  South  Sea^  a  pp^ion,o^,^bp 
Grand  Ocean  falsely  called  the  Pacific  -,  and 
but  fev  to  ihe  .Atlantic,,  or  even  the  Mediter* 
ranean.  ..  . .  / 

The  various  beautiful  kinds  of  selenite,  or 

■  • 

crystallised  gypsum,  found  at  Montmartre^  be* 
long  to  litholpgy.  The  curious  kind  called  ve- 
getable selenite,  from  its  resemblance  to  vegeta- 
tion^ seems  pbnfined  to  Derbyshire.  ;        .  .» 

Aspect  1.    Comn^n  gypsum^  from  Montmartre. 

The.  sampj  with  selenite,  oiiten  elegantly  .inter'^ 
spersed  lyith  ferinaceous  gypsum. . 

The  same,  with  blue  variegc^ted  clay.  ^ 

Th^  same,  m  sipalLlayers  of  marl,  &Cf  farming, 
as  it  were,  a  Montmartre  in  miniature. 

The  same^  with  imbedded  ossilites,  or  bonoi  of 
quadrupeds  and  birds.  ,     ,, 

The  same,  with  various  sea-shells ;  a  recent  and 
curiou^  discovery.  Brongniart  says  that  some  of 
the  noarl  beds  contain  cardites,  venerites  or  dion- 
ites,,  tellenites,  cerites  or  screws  (turbinitesX  &nd 

VOL.  I.  2  k 
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erra  bftnes  of  fish,  and  trunks  of  the  palm-tree. 
Snail  pieces  of  iron-stODe  also  appear,  particu- 
larly on  that  side  where  the  gypsum  onoe  bore  a 
pritaiatie  fiarm,  now  destroyed  by  the  progress  of 
flie  quarriers,  and  which  probably  arose  from  the 
influence  of  that  metaL 

'  Aspect  8.    Grey  gypsum,  firom  Mount  Ceois. 
The  same,  firom  Germany. 
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Texture,  compact,  generally  saline,  bnt  iSs^ 
grained ;  sometimes  fibrous,  even  in  large  masses. 

Hardness,  gypmc.  Fracture,  even,  some^es 
scaly.    Fragments,  amorphous,  rather  blmtt. 

Weight,  carbonose,  sometimes  granitose. 

Lustre,  gfimmering.  Sometimes  tramlacent, 
even  in  pretty  thick  pieces  $  often  only  on  the 


The  c<rfour  is  generally  of  the  purest  white, 
sometimes  slightly  veined  with  grey :  bat  when 
stalactitic,  it  may  be  veined  with  yellow  and 
brown,  by  ferruginous  infiltrations.  In  smaB 
teins  it  may  assume  a  rose  colour,  as  at  the  Old 
"Ptesage,  near  Bxistol,  where  it  is  however  too 


Mft  to  N  |K>lishedl.  It  ttiAy  ako^  Kite  th«t  near 
Nottinghadi^  appear  bltte  when  held  between 
the  eye  atid  the  light 

It  is  now  proper  to  pass  to  the  condidetatlon 
of  that  fine  eompact  gypsum  called  alabMter. 
This  substance,  like  alabastrite,  is  regarded  as 
being  a  winters  or  depositions  but  from  gypsoils 
r6ck0.  Hence  it  is  commonly  found  in  small 
layers^  and  being  luther  soft,  is  used  for  little 
statues  and  ornaments.  Yet  Qmelin/who  has 
ranked  it  under  gypsum,  assures  us  that  it  forms  sitM. 
entire  mountains,  or  at  least  very  large  strata,  in 
Thuringia  and  Sil)eria*}  but  he  probably  con- 
founds it  with  alabAstrite,  the  ancient  or  cal^ 
careens  alabaster*  If,  as  Mr.  Kirwan  Asserts, 
e?en  mountains  of  gypsnm  are  foundf,  alabaster 
may  fill  prodigious  oavems.  While  Werner  and 
his  disciples  are  perhaps  too  minute  in  lithology 
and  metallogy,  they  are  in  petratogy  for  too 
theoretic  and  general :  but  if  gypsum  be  fonnd, 
as  they  assert^  in  rocks  distinguishable  by  their 
white  colour»  they  must  bdong  to  alabaster. 
In  fkct,  what  has  been  styled  primitive  gypsum, 
portietilarly  the  enbic  of  Salins,  Mont  Blanc,  is 
the  purest  alabaster )  and  naturalists  ought  to 
attend  to  common  distinctions,  and  the  purposes 

*  Linn.  118. 
f  Geological Es^yftt  S3d. 
S  K  S 
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of  art  and  utility^  else  the  sapphire  and  the  raby 
might  be  confoanded  with  corindon.  It  majr 
seem  particalarly  doubtful  whether  the  kind 
called  anydrous  by  the  French  mineralogists, 
because  it  contains  no  water  of  crystallisatioD^ 
can  properly  be  regarded  as :  a  sinter y  or  depo- 
sition from  other. beds ;  particularly  that  of  Vul- 
pino»  which  contains  silex,  and  has  been  qoar- 
ried  for  many  ages.  If  gypsous  alabaster  fonn 
bedsy  which  alternate  with.orsten  and  limestone, 
it  cMinot  be  regarded  as  the  mere  production  of 
other  rocks. 

Mr.  Jameson^  who  deserves  to  be  mentioned 
with  respect,  upon  account  of  his  assiduous  ser- 
vices  to  mineralogy,  in  treating  compact  gyp* 
sum,  observes,  that  ^'  it  occurs  almost  always 
lish  grey,  passing  into  smoke.  grey>  also  yellow- 
ish grey  5**  and  closes  thus,  "  It  is  employed  in 
architecture  and  sculpture^  under  the  name  ala- 
baster/' Nothing  surely,  can  be  more  contra- 
dictory to  the  common  sense  of  mankind,  except 
Mr.  Werner's  new  and  elegant  appellation  of 
White-stone,  thus  introduced  to  his  audience  by 
a  German  Professor,  "  White-stone  is  always 
gr^."  The  ingenious  and  intelligent  Brard, 
»  though  a  mere  youth,  gives  a  more  rational  ac- 
count. 
^^■^         «  Gypsous  alabaster  does  not  effervesce  in 
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hitrotis'acid ;  it  loses  its  transparency,  its  lustre^ 
and  solidity,  when  exposed  to  fire;  that  is  to 
say,  that  it  changes  into  plaster. 

*'  It  is  so  soft  as  to  be  marked  with  the  nail, 
and  yet  it  takes  a  pretty  fine  polish  ;  but  it  is 
true  that  the  least  friction  will  destroy  it. 

**  It  is  never  decked  with  lively  colours; 
milk-white  is  its  colour  by  excellence. 

*'  Its  transparency  is  sensible,  even  through 
thick  plates, 

*<  In  short,  its  fracture  or  internal  aspect  ya« 
ries  much ;  sometimes  it  presents  a  crystalline 
and  bright  tissue,  sometimes  only  a  laminar  con* 
teicture,  or  at  other  times  only  a  dull  and  com-     - 
pact  surface. 

'^  As  gypsous  alabaster  is  much  oftener  white 
than  calcareous  alabaster,  it  is  to  that  kind  that 
the  old  proverb  should  be  applied  of  white  as 
alabaster."^^ 

He  informs  us  that  the  statues  of  the  superb 
mausoleum  of  the  Constable  Lesdiguieres,  in  the 
cathedral  of  Gap,  are  of  g3rpsous  alabaster,  from 
Boscadon,  near  Embrun,  in  the  department  of 
the  Upper  Alps.  It  is  probable  that  those  in 
the  English  cathedrals,  generally  executed  by 
foreign  artists,  are  of  Italian  alabaster.    The 

•  P.  46b. 


alabaatcr  of  the  department  oT  Mont  Blmno,  of 
the  most  beftcitiful  white,  sometimea  reined  with 
grey,  and  receiving  an  exquisite  polish,  ia  much 
employed  at  Grenoble,  the  Gratianopolia  of  an- 
tiquity, ^nd  the  chosei  seat  of  Venus  and 
Apollo. 
Ai^droiiB.  The  alabaster  called  anydrous  is  of  several 
colours,  white,  rose,  grey,  and  even  blue,  which 
is  called  cdestine,  a  name  now  strictly  belong- 
ing to  a  kind  of  strontian.  The  white  anydrou) 
kind  is  idso  found  at  Vizil,  near  GrenoMe  i  and 
was  used  by  the  Romans^  as  appears  from  the 
beautiliil  mile^stone,  or  rather  column^  at  Thin, 
oa  the  hanks  of  the  Rhone^  which  is  six  feel 
high,  and  erected  in  the  time  of  Aurelian*. 

Anydrous  alabast^^  mixed  with  a  con^dera- 
Ue  quantity  of  silcK,  forms  the  hardigUo  of  the 
Italians^  found  near  Vulpino,  fifteen  leagnes 
from  Milan,  and  employed  in  making  columns^ 
tables,  and  vases«  It  properly  briongs  to  the 
Diamictonic  Domain,  where  it  b  more  parties* 
larly  described. 

White  alabaster,  from  Defbysture^ 

With  a  blue  tramparency^  from  Nottiag* 
ham. 

White  alabaster^  from  the  k>wer  Pyrenees. 

•lb.  479. 
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Yellowish  white  alabaster,  from  Lagny,  about 
twenty  miles  from  Paris,  where  it  is  used  for 
columns  and  vases.  It  is  translucent,  and  full  of 
little  cracks,  which  however  do  not  affect  its 
solidity. 

Bright  grey  alabaster,  with  green  and  yd* 
iowish  spots,,  from  the  river  Nisoy  in  Sicily  % 
which  affords  many  curious  marblei;,  and  Qtbw 
substances. 

Gypsous  alabaster,  waved  with  red  and  deof 
yellow ;  from  Ta^Mwina,  in  SUfcily ;  another  re» 
markabie.  spot  for  a  variety  of  marbles  and  ser* 
pentines,  some  of  which  .were  known  to  the 
ancients. 

Translucent  alabaster,  of  a  bright  ycttow 
waved  with  white;  from  the  isle  o£Qwb%  mar 
Malta, 

Travellers  seldom  observe  whether  a  substaacf 
be  found  in  such  abundance,  as  to  be  usefql  to 
the  arts.  Hence  even  celebrated  cabinets  are^ 
in  the  present  confusi<m  of  the  science,  filled 
with  specimens  from  little  ffagmentSx  or  bonL> 
ders,  and  vein-stoneB,  which  merely^  please  tbf 
eye,  and  lead  to  nlo  solid  purpose  of  utility  or 
scienee.  A  final  and  perpetual  division  into  U^ 
thology  a«d  petralogy ,  wottld  ^bviate^  this  amtiKg 
muny  other  inoofnteniencei^. 

Anydroua  atabfliter,  fpom  0/enoU«4 
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MODE  XL    CHALK. 

Texture  earthy,  rather  fine,  on  a  large  scale 
generally  stratified,^ with  interposed  layers  of 
detached  flisfts  at  regular  intenrak.  The  flint  is 
'sometimes  4Schistose  and  continuous,  as  in  the 
neighbourhood  of  Margate,  and  the  North  Fore* 
Ihncl.' 

-  OFIardneiss,'  of  course,  cretlc.    ¥Vactupe,  eyen, 
earthy.'  ^^ragiAents  ainofphous,  blnnt. 

Weight,  putnicos6.  .  * 

Lustre,  dull.    Opake* 

lrh6  cbfotir  IS  a  diill  white^  proyei4>ial1y  known, 
but,  wanting  the  brightness^  oif  alabaster,  has 
never  been  used  to  celebrate  the  charms  of 
beauty.  From  the  decomposition  of  the  balls 
of  iron"pyrites,^hich  it  often  doKtains,  it  may 
in  parts  assume  a  yello^fsh  or  greyish  tint. 
Shei.  ^'  Chalk  not  only  fotms  rodry-  cliffs,  of  a  most 
regular;  bright,  And  tmposnig  aspe<5t;  but  may 
W  lioid-  to  constitute  whole  regions.  '  A  large 
poHidri  of  the  south  of  Eng^nd,  and  tlie  north 
•of  'Friince,  consists  of  chalk ;  Which,  in  Hamp- 
shire- and  Kent,  is  often  oovered  with  the  hop ; 
and  in  Champagne  affords  a  light  vivacity  to  the 
vine.    It  also  appears  in  the  flat  islands  of  Den* 


accooaU 
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mark ;  while,  in  other  countries,  it  must  rather 
be  regarded  as  a  rare  production.  This  extent 
of  chalk  in  a  N.  E.  direction,  and  its  absence  in 
the  other  parts  of  the  world,  is  a  most  grand 
and  singular  geological  fact,  which  does  not 
seem  to  have  invited  deserved  attention. 

Mr.  Jameson's  account  is  so  concise  alid 
exact,  that  its  insertion  will  please  the  reader. 

"  1.  This  appears  to  be  one  of  the  newest  of 
the  floetz  formations,  and  is  nearly  the  last  Knk 
of  the  great  limestone  series. 

"  2.  It  is  very  simple;  for  it  contains^  besides 
chalk,  only  a  small  portion  of  flint.  The  fiint 
occurs  in  tuberous  shaped  masses,  or  in  the 
form  of  petrifactions  imbedded  in  the  chalk; 
and  sometimes*  it  forms  thin  beds,  which  are 
more  or  less  continuous,  and  alternate  with 
thicker  beds  of  chalk.  It  contains  but  few  pe^ 
trifactions,  and  tfiese  are  principally  echinites, 
ostracites,  and  belemnites. 

"3.  It  is  more  or  less  distinctly  stratified. 
Like  all  new  formations,  it  contains  but  few 
metalliferous  fossils.  All  that  have  been  hitherto 
found,  are  iron  pyrites  in  small  balls,  and  small 
portions  of  irgn  ochre. 

**  4.  Very  few  observations  have  been  hitherto 
made,  with  the  view  of  ascertaining  its  relative 
antiquity.    Its  occurrence  on  the  sea-coast,  an'd 


its  eaiiihy  aspect»  point  out  the  lateness  of  ib 
formation. 

^^  5.  It  occurs  only  in  low  situatioiiSy  and  mort 
frequently  on  sea-'CoastSt  where  it  forms  coo- 
ftiderable  cliffs  $  but  when  it  occurs  in  inlaod 
situations,  it  rises  into  hills   <^  consideiable 


^'  6.  In  Engknd,  it  extends  tbroogh  Wilt- 
sbire^  Hampshire^  Surry,  Middlesex,  Essex,  sod 
Kent;  and  appears  on  the  (^posite  coast  of 
France,  and  stretches  through  the  Netherlands. 
Id  the  Baltic,  it  occurs  in  the  islands  of  Zealaod^ 
Moen,  Rugen,  WoUin,  and  Saltholai ;  and  it  ex- 
tends fr<Kn  Saltholm  to  the  Swedish  province 
Schonen.  According  to  Dr.  Steffen%  the  cbalk 
at  Steyens-klint  in  Zealand,  and  that  oi  Mckso, 
rests  upon  an  aggregate  of  natttilites>  serpnlites, 
chan^ites^  and  corallites." 

To  the  petrifactions  may  be  added  vast  de* 
composed  ammonites,  as  at  Margate,  pecieiiites, 
large  pinnites,  as  at  Meudon,  near  Parisi  tbe 
glossolites  or  glossopetras,  called  petriBed  pa* 
lates,  ofiben  of  a  bright  brown  and  great  beastj  i 
with  what  are  called  Judaic  stones,  seemiogly 
spines  of  a  large  sea*urchin,  dionites,  &c.  « 
has  been  remarked  that  the  petrifiictioiis  in  < 

•  SeeWoodwaidtfidP.Tf.  Vo.t3S. 


eetim  More  aftcieot  thaa  those  in  many  litiier 
stones ;  and  ^rongniart  has  observed  that  thejr 
are  ohiefly  pela^gkn.  The  shells  are  often 
changed  into  flibt,  particularly  the  echinitesr. 
Sometimes  unleiccottntably  the  shell  retains  it$ 
original  appearance*  and  eyen  lastre  when 
broken;  while  the  interior  is  a  mass  of  solid 
flint,  whiclf  has  also  been  found  to  pass  through 
the  shell  without  affecting  its  texture,  which 
could  not  have  happened  if  the  flint  had  been  in 
a  state  of  fusion  from  heat 

Patrin  informs  us*  from  Buffon,  that  a  chalk 
region  is  also  found  in  Poland ;  but  he  adds  par^* 
ticularly  in  the  territory  of  Sadki*  where  it  is 
only  found  ah6ve  an  iron  mine,  with  beds  of 
cither  sabstaDceflu  This  may  perhaps  be  a  soft 
white  limestone^  like  that  siometimes  used  at 
Lyona^  and  which  has  also  been  employed  in 
bniUKng  the  fomoms  bridge  of  St.  Esprit  over  the 
Rhone.  Some  r^ard  this  last  as  a  highly  in<» 
durated  chalk,  which  may  be  cut  with  a  common  indurated, 
saw,  and  becomes,  like  most  other  stxmes,  more 
solid  by  exposure  to  the  air,  loeiog  what  the 
quarriers  call  the  rock  water. 

There  is,  on  the  otfaer  hand»  a  kind  of  chalky 
which  may  be  regarded  as  crude  and  imperfect, 
often  consisting  merely  of  comminuted  sheila; 
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and  such  are  the  falunes  of  Touraine^  and  other 
parts  of  France. 
Uaes.  Its  use,  as  a  manure,  seems  to  have  been  long 

known ;  and  the  numerous  chalk-pits  ia  Eog- 
land,  sometimes  of  vast  extent,  have  been  dug 
for  this  and  other  purposes.  When  cleared  by 
water  from  foreign  particles,  it  is  allowed  again 
to  condense,  and  sold  under  the  namfe  of  wfaiteQ* 
ing.  Spanish  white  is  merely  refined  in  this 
manner  -,  and  the  name  is  arbitrary,  as  it  is  mana- 
factured  in  the  north  of  France.  Spanish  white 
not  having  the  poisonous  qualities  of  white-Iead» 
there  is  room  to  regret  that  it  is  not  brought  into 
more  general  use.  Such  are,  it  is  believed,  the 
chief  consumptions  of  chalk;  the  use  of  which 
is  rather  condemned  at  the  alehouse  j  bntitis 
also  sold  at  the  shops  for  many  domestic  pur- 
poses. In  Woodward's  time,  the  British  seamen 
CbOktgg^  generally  carried  chalk  eggs  from  Kent,  being 
echinites,  supposed  to  contain  the  purest  kind. 
They  were  used  to  correct  sickness,  diarriioea, 
and  other  disorders  of  the  stomach,  arising  from 
salted  or  gross  food;  and  the  absorbent  powers 
would  be  approved  by  the  modern  physician, 
especially  if  chalk  contain  11  of  magnesia,  as 
asserted  by  Bouillon  Lagrange;  but  other  che- 
mists have  only  found  about  60  of  lim^  and  40 
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of  )[;arbonic  acid*.  The  chalk-stones  which  ap- 
pear at  the  joints  of  gouty  persons,  and  greatly 
resemble  that  substance,  are  now  said  only  to 
consist  of  uric  acid  and  soda.  «  ' 

,  The  structures  and  aspects  of  chalk,  are  rather 
various  in  minute  parts,  than  in  general  masses; 
so  that  an  excess  of  precision  in  this  respect 
might,  as  sometimes  happens,  only  introduce 
erroneous  ideas. 

Chalk,  with  various  shells ;  from  many  parts 
of  England,  France,  and^Denmark. 
The  same,  with  the  shells  in  flint 
The  same,  with  balls  of  pyrites  divergingi/. 
cadiated. 


MODE  Xn.    TUFA. 

The  name  of  calcareous  tufa,  is  most  justly  Deteriptioik 
applied  to  a  light  and  porous  rock,  gradually 
formed  and  daily  increasing  by  the  depositions 
pf  springs  and  streams  much  impregnated  with 
stony  matter.  It  is,  of  course,  the  newest  of  all 
the  mineral  productions;   and  often  contains 

*  Da  Costa^  p.  77,  says  that  chalk,  called  ereia,  from  Crete, 
where  it  b  found,  as  it  is,  among  other  places,  in  the  archbishopric 
<|f  Cologne,  is  used  for  the  heartburn  and  diarrhoea.  It  is  also 
employed  in  matmrcs,  to  cleanse  metab^  and  in  baking  tugui. 
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moss^  grass,  and  other  vegetables.  The  forma* 
tion  in  many  instances  is  so  rapid^  that  it  is  ap* 
YeiymodenL  {»fied  to  the  purposes  of  art  Nests  of  birdSi 
and  other  small  objects,  are  subjected  to  the 
stream ;  and,  when  covered  by  the  deposition, 
are  said  to  be  petrified }  an  erroneons  idea,  for 
they  are  merely  clothed  with  tufa.  Such  is  the 
tufia  common  on  the  banks  of  the  Tees,  and 
other  rivers  in  the  north  of  England.  By  ito 
lightness  it  is  well  calculated  for  vaults  and  roofi 
in  buildings,  where  the  use  of  wood  would  be 
dangerous;  and,  by  its  open  intervals,  adiaits 
the  mortar,  so  as  to  form  as  it  were  one  coherent 
mass ;  and  it  was  used  by  the  ancients  in  many 
constructions.  The  Pharos,  at  Dover»  is  chiefly 
built  of  tufa,  from  the  north  of  England^. 

But  as  the  Italians  first  used  the  word  tufot 
and  seem  more  generally  to  have  applied  it  to 
volcanic  accretions,  there  is  no  impropriety  in 
extending  it,  as  is  often  done,  to  many  loose 
and  porous  stones,  evidently  of  recent  forma- 
CoBchitjc.  tion.  Thus  the  shelly  tufa  of  Gmelin,  consist- 
ing of  broken  fragments  of  sheRs,  with  sand  and 
gravel,  loosely  joined  by  a  calcareous  cement, 
might  perhaps  be  more  properly  classed  here 

«  Thu  tdA  seeming  to  join  tnUtatioet  tt^^Mher^  was  cxlHbild  If 
tlie  iiiifBOBf  ia  the  foctac  of  ksMij  aod  criM  Mi^90^ 
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than  among  the  glatenites.  Of  this  stone  the 
celebrated  temple  of  Jupiter  Olympius  at  Agri- 
gentnnij  or  Girgenti,  in  the  soath  of  Sicilyj  was 
constrnctedj  as  appears  from  the  ruins.  The 
coarse  limestone  of  Saillancourt,  used  in  build^ 
ing  the  beantifid  bridge  at  NeuiUy  near  Paris> 
also  approaches  to  this  kind* 

The  Travertino,  with  which  the  church  of  St# 
Peter,  at  Bxmie,  is  constructed^  is  also  a  tufa, 
daily  formed  in  the  waters  of  the  Anio,  now 
called  the  Tiv«rone. 

A  fine  calcareous  tufa  is  also  formed  in  an-  or aqneteti. 
cient  aqueducts,  in  like  manner  as  we  see  it 
every  day  in  our  tea-kettles.    The  ingenious 
Brard  says,  *<  Being  in  Languedoc,  towards  the 
middle  of  June,  1807>  I  visited  the  great  Roman 
aqueduct,  known  by  the  name  of  Pont  du  Gard: 
I  ascended  into  the  gallery  which  terminates  thb 
bold  monument,  and  in  which,  anciently,  the 
water  ran  which  was  conducted  from  Vzks  to 
Nismes :  I  observed  that  the  sides  and  bottom  of 
this  canal  are  encrusted  with  coarse  tufa,  IS 
inches  thick.     In  like  manner  also,  and  what 
has  happened  mtder  the  eyes  of  the  Parisians, 
when  in  new  modelling  the  garden  of  the  senate, 
there  was  found,  in  digging  the  soil,  canals; 
which  are  said  to  be  as  ancient  as  the  time  of 
Queen  Blanche,  and  which  brought  the  waMr 
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from  Arcueil:  to  Pa^ris;  and  these  canals  were 
entirely  filled  with  the  same  sediment  which 
that  water  deposes^  eyen  now,  on  the  surface 
of  all  bodies  pn  which  it  remains  a  certain 
time."* 

Some  establish  a  distinction  between  ta£ai  and 
sinter ;  that  the  former  is  deposited  in  the  open 
day,  while  the  latter  is  formed  under  ground. 
But  this  seems  arbitrary ;  and  depositions  of  the 
purest  alabaster,  or  alabastrite,  may  be  equally 
formed  in  the  open  air,  as  at  the  Baths  of  St 

stFeiippe.  Philip,  in  Tuscany,  where  they  appear  equal  to 
the  most  beautiful  miarbles,  being  recei?ed  in 
moulds  with  the  heads  of  Roman  Emperors,  and 
other  objects.  This  ingenious  manufacture  was 
established  by  Mons.  Vegni.  But  such  objects 
belong  to  lithology ;  and  the  name  of  tufa  will 
ever  imply  a  coarse  stone  used  in  architiectore. 

Tiavertmo.  Of  this  kind,  by  far  the  most  celebrated  is  the 
travertino,  alreac^y  mentioned;  as  it  has  been 
employed,  both  in  ancient  and  modem  times,  in 
the  construction  of  the  most  magnificent  edi- 
fices of  the  most  magnificent  city  in  the  worldf. 
Hence  a  more  particular  account  will  be  found 

•  Braid,  466. 

.  t  For  example,  the  Collseo  or  Flavian  amphitheatre.  Petrim, 
i.  138,  says  the  Travertiao  b  of  a  sweet  yellowish  white,  sod 
hudeas  by  time* 
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ititeresting^  and  shall  be  given  in  the  words  of  a 
skilful  observer 

*'  The  Anio  or  'tiver6ne^  which  descends  from 
the  Apennines  of  Vicovaro  and  Subiaco^  to  the 
east  of  Rome^  before  reaching  the  plain  where  it 
unites  with  the  Tiber,  crosses  Tivoli  $  a  place 
equally  known  to  the  learned  and  the  artist,  by 
its  ancient  monuments  and  its  beautiful  views, 
which  have  employed  the  pencils  of  the  greatest 
masters.    All  the  laqd  through  which  the  Anio 
passes  in  Tivoli,  whether  near  the  great  cascade 
or  the  smaller  ones,  is  filled  with  masses  of  a 
calcareous  stone,  produced  by  the  deposition  of 
its  waters.    Sometimes  a  piece  of  rush  or  reed,  or 
other  vegetable  matter,  is  the  first  point  to  which 
the  calcareous  earth  begins  to  attach  itself.    It 
generally  deposes  in  conc6ntric  layers,  and  ha^ 
the  hardness  and  fibrous   tissue  of  alabaster. 
These  layers  are  nevertheless  separated  by  a  bed 
of  calcareous  earth,  friable,  ydlowisb,  and  very 
fine.    At  the  foot  of  the  mountain  of  Tivoli^i 
where  the  Anio  enters  the  plain,  which  extends 
to  Rome,  are  the  quarries  of  travertine.    This 
calcareous  rock  is  disposed  in  horizontal  beds : 
its  colour  is  yellowish  white,  its  grain  earthy^ 
fracture  unevra,  and  its  hardness  far  surpasses 
that  of  those  calcareous  masses  produced  by  the 
Anio,  in  the  neighbourhood  of  Tivoli.    Cavitie^ 

TOL.  I.  it 


^14  lX>MAiK   V.      CAtCfARBbufl. 

#be!rd  the  ciJbare^ns  ^ubstaiicfe  hte  assumed  k 
sparry  grain^  and  stalactitic  forms^  are  trommon 
hi  travertine.  Sbth'etimes  tiiese  tAvities  have 
Veen  since  filled  by  a  calcilu^otifs  stalactite, 
Arbiter,  of  a  finer  grain  and  hardet.  This  is  the 
origin  of  those  tvhite  ^pots;  the  regtilarity  of 
ivhich,  has  caused  them  to  be  mtstietken  for  ma- 
rine bodies  enveloped  in  its  paste.  TTavertine 
contistihs  no  remauis  t>f  marine  substances;  but 
iomethnes  it  ^ffbi^s  fragments  of  vegetables^ 

<«  It  is  not  doubted  but  travertine  *Wes  its 
origin  to  the  depdsitiotis  of  die  Anio ;  deposi* 
tibns  which^  in  the  plain,  may  have  ibrmed  a 
more  soHd  and  compact  rock;  because  its  cur- 
rent w^  less  rapid,  aild  perhaps  its  tvaters  more 
stagnant  in  several  ^Uaces.  Not  far  from  the 
iquan^  *of  travertine  is  the  SoTfatara^  so  called 
on  JStccbtmt  of  the  gretKt  heat  elf  its  waiters,  which 
abbiihd  in  sulphtirrc  hydrogen  gas,  and  form  a 
considerable  sMinient  of  calcareous  matter.  A 
Cardhial  d*Este  caused  the  canal  to  be  dug, 
which  donvejrs  the  waters  of  the  lake  to  tbe 
Anio.  The  calcat^edus  de{lbsiti6ns  are  there  86 
abundant,  itiitty  if  every  thr^  yeaiis  it  was  not 
t^leaned  out.  It  would  be  closed  tip,  notwith- 
stamfing  its  l>readth  and  depth.  The  water 
which  runs  in  the  caiial,  6h  meeting  with  bits  of 
rush  6r  other  bddies,  c6V^fs  them  with  a  white 


<ralcareoii8  crusty  two  or  three  lines  m  thickness. 
These  it]crustatiobs>  are  known  by  ihe  name  of 
Comfits  of  TiToli?^.  Before  this  {Missage  was 
opened^  the  oyerflowings>  to  which  the  lake  is 
subject!  weve  often  so  consiiefBUe  thht  the  water 
spread  over  tiie  sieighboiiring  grounds^  and 
formed  on  their  snrfhce  a  stony  cnist.  Th^ 
water  of  the  lake  bo  charged  with  calcareous 
eartht  uniting  widi  those  of  the  Alio,  in  the 
floods  which  llieir  union  miitt  produce^  hav« 
themselvte  contdbuted  to  the  fonftiaiion  of  tra- 
▼ertine.  I  do  not  think  diat  the  Anio  done 
would  have  been  capfible  of  forming  the  quan- 
tity which  is  foHisd  of  that  irock. 

<^  Independent  of  dteioNnense  quarries  work- 
ed 1^  the  ancients^  there  are  besides  others  of 
Buch  rast.  e&tent^  that  they  may  supply  iXie  de* 
maMk  fw  many  ages. 

*  "  Dr,  Veg;tti  had  catabl'whcd  t^^cIr^a  mtnqftotqge^rf  ba^rdtefi^ 
analogous  to  that  which  he  possesses  in  Tuscany,  near  the  Baths  of 
8t.  Philip.  The  ingenious  method  by  which  he  forces  the  water  to 
ibnn  the  bastieliefs  in  a  ahart  time,  which  by  the  eBactaeasof  the 
teiga.  apd  the  haidaeiB  of  Iks  stoo^  aia  notioCelior  10  the  «Qgiadh^ 
is  8u£&ciently  known  by  the  relations  of  most  modem  tiavellep  i^ 
Italy. 

^1  4iall  iUy  «dd»  llhat  liie  eelour,  gfaiii,  and  faaifaett  d(  Um 
atone  forif  e^  by  (heiRpaten  of  the  Sf  Ifiiara  of 'RMli,  as  wtU  as  tha 
neighbourhood  of  Rome,  which  furnishes  so  many  beautiful  modda^ 
and  skilful  artists,  g^Te  this  manufacture  a  decided  adraDtaga  ovec 
that  of  Tuscany." 

SLS 
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*'  The  lake  of  Sol&tara  sterns  to  have  greailj 
assisted  in  the  fonnation  of  thb  rock.  Its  water, 
charged  with  much  gaz,  explains  hy  that  qua^ 
lity  the  great  number  of  hoUows  whiek  travertine 
presents.  It  proves  that  when  the  rock  harden- 
ed^ a  gaz  has  at  the  same  time  escaped  in  several 
places>  which  has  prevented  the  approximation 
of  its  parts  which  were  still  soft.  As  often  as 
the  interior  of  a  mass  of  rocks  presents  cavities^ 
without  any  indication  of  foreign  subetances, 
which  might  have  opposed  the  union  of  its  parts, 
I  conceive  their  origin  may  be  attributed  to  the 
escape  of  gaz,  at  the  moment  when  the  sub* 
stance  was  passing  from  a  state  of  softness  to 
solidity,  by  cooling  or  drying. 

'^  From  what  I  have  just  shown,  it  follows  that 
travertine,  or  rock  of  Tibur  or  of  TivoH*,  is  a 
carbonate  of  lime,  formed  by  the  depositions  of 
the  Anio  and  the  Solfatara  of  Tivoli.  The 
Roman  artists  give  the  name  of  travertine  only 
to  the  stone  taken  from  the  quarry,  situated  at 
the  foot  of  the  mountain  of  Tivoli.  The  litho- 
legists,  less  slaves  to  locality,  bestow  it  on  all 
calcareous  rocks  which  possess  the  grain,  tissue, 
and  formation  analogous  to  that  of  the  traver- 
tine of  Tivoli.     If  the  ancient  and  modem 

*  7tiir/imn»orcheancieBti^ 
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Rdmaiui  have  employed  this  jstone  ih  the  most 
noble  structures,  they  have  bat  followed  the  ex- 
amples of  other  people  before  thdmi'  The  tern* 
pte^  of  Pestum,  the  mQst  ancieat  moname&ts 
f hilt  are  known  after  the  pyramids  of  Egypty 
nvere  built  with  a  Uravertine,  formed  by  the  de- 
pdation  of  waters  which  still  es^'ixh  that  dis- 
trict This  stooi^)  when  long  espoaed  to  the 
auv  iKstqniises  a.coasideraUie  degree  iof  hardness  $ 
its  colour  assumes  a  reddish  tinge^  pleaising  to 
the  eye,  and  which  in  no  small  degree  contri- 
butes to  bestow  on  monuments  of  antiquity  that 
majestic  character  which  is  so  striking.  Buch 
jusdy  observes^  ^  that  the  temples  of  aocient, 
the  churches  and  palaces  of  modern,  Rome^ 
would  infinitely  have  lost  of  their  grandeur  and 
majesty,  if  the  bold  genius  which  erected  them 
had  not  met  with  such  a  material  as  travertme. 
They  would  have  lost  much  of  their  solidity,  if 
the  formation  of  tufa  had  not  given  rise  to  the 
discovery  of  puzzolana/  The  chance;  which 
collects  in  its  vicinity  the  materials  most  fit  for 
architecture,  travertine,  and  puzzolana,  was  not 
a  litUe  happy  for  Rome.  The  mortar  or  cement, 
which  results  from  a  mixture  in  just  proportion 
of  tliat  ferruginous  volcanic  earth  with  lime,  so 
much  surpasses  in  hardness  all  .other  knowii 


eemenU,*  (Ant  tht  expertatioh  of  pnnclanm,  by 
the  Tiber. and  tbe  Port  of  Ostia,  is  become  a 
UtOebfianchfofitfaib."*^  t.      • 

From'  tbejfffeocdiiig>  obtervattons,  it  migdt 
beuiuleiModdrilhail'theM  afe  at  leasli  three  4i& 
fereot  ^  8trti<Hnrei>  •  of « ithe  calcareous  tiifii':  -  tbs 
porow^'oirithBtxifihe'toaTertine;  tbe  shelly ,  like 
that  of 'thermns  of  the  temple:  of  Jupiter;  and 
the  tubulai^f  like  that  oiflG^iiiaiiy,  and  d«e  iMtii 
of  ^QglaiKi 

srauctCFfta  t.    vorotts. 

Trav^ne,  from  the  ruins  pf  Rome, 
Tbe  same^  from  the  quarries  near  Tivoli. 

STRUCTURB  II,      CONCIimC. 

From  tbe  ruins  of  Agrigentum  or  Girgenti  It 
b  found  in  many  other  places,  but  has  excited 
little  attention,  being  probably  regained  as  a 
coarse  limestone ;  while  its  kx  composition  rrfers 
\t  to  this  mode,  though  Wallerius  would  perhaps 
}iave  called  it  a  tufacepus  iipiestone. 


careous  tu&>  oontainiog  fragment!  of  lime-spar,  limestone  and 
ilate  s  the  t>a8e  bdng  of  a  lively  brick  red  oolour,  and  stronglj  cfier- 
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STRUCTURB   III.      TUTOLAR. 

From  the  tover,  or  aopi^Qt  phtt03».at  Dowr. 
Castle* 

The  mme^  from  th^  lwAk»  of  the  T^e^,  wd 
other  rivers  m  the  north  ^  £q^mi4* 

The  samey  eQ<7U9tr»tii)g  vMioXis  objects,  m 
birds'  nestsy  plwts,  leaves,  &<:. 


MODE  XIIL    CALCAREOUS  INTRTTB. 

This  mode  is  rare,  and  of  little  consequence^ 
especially  as  the  stones  are  not  remarkable  for 
beauty,  and  seldom  used  in  the  arts. 

The  most  singular,  is  what  Werner  would  call  PoiphfriUe, 
a  limestone  pprpl^yry ;  being  a  compact  lime- 
stone of  a  reddish  white  colour,  sprinkled  witl^ 
minute  crystals  of  white  felspar.  It  was  disco- 
yered  by  Gillet  Laumont,  in  tli^e  mountain  called 
Bonhomme,  in  the  Alps. 

Another  calcareous  intrite  is  a  fine  grained    Maibieof 

Nonette^ 

limestone,  with  angular  spots  of  calcareous  spar, 
something  resembling  a  porphyry.    I*^  is  of  a 

yellQWi^  white  fioAwri  f^»4  ]mf9  tbe  n9tne  of 
m^rWe  of  Nofl?j;te,  from  »  pJape  »}tm*^  at  tk» 
epnflji^euce  of  tlji/?  rjvere  AHagnpn  *i>4  ^^^F^  » 

Ifes  4eim*vmnt  of  P»y74e-C«»P*   The»  is  aIm 
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a  conchitic  marble  found  neqir  the  same  place ; 
but  the  former  being  more  easily  worked,  is 
preferred  for  chimney-pieces  and  other  objeots, 
according  to  the  information  given  me  by  M. 
Lueas,  a  most  obliging  and  intelligent  yootb, 
who  has  published  some  useful  works  on  ifiine^^ 
ralogy .  The  fether  has  the  care  of  the  collection 
of  the  Jardin  d^s  plantes  s  and  by  his  respectable 
pharacter^  and  gentle  manners,  prevented  many 
outrages  that  were  offered  to  that  sacred  deposit, 
during  the  times  x)f  anarchy , 


MODE  XXV.    CALCAREOUS  GLUTENITE, 

Thi^  mode  presents  many  important  objects, 
as  the  celebrated  bricias  and  koUanites  in  mar- 
ble, with  the  calcareous  sandstones^,  used  for 
various  purposes  of  construction.  It  falls,  as 
usual,  under  two  divisions,  the  li^r^e  grained  an4 
the  small, 

STRUCnmB  I.     jLARGS  graikbd* 

Bricias  of  limestcme  are  common  at  the  bottom 
of  many  calcareous  .hills,  but  attract  litde  atten- 
tion ;  except  in  colour  and  grain,  they  belong  to 
that  noble  mode  called  marble.    A  singular  kind, 
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described  by  Saussure,  may  suffi^.  He  observed 
it  at  the  Col  de  la  Seigne,  near  fhe  mountaint 
of  fionhomtne. 

"  On  this  road  we  find  a  quantity  of  fragments  ^^ 
of  a  v^  singular  calcareous  bricia ;  and  conti- 
nuing to  ascend,  we  leave  on  the  right,  above  the 
path,  the  rocks  from  which  these  fragments  are 
detached.  The  same  bridas  are  again  found  in 
tiiie  same  situation,  on  the  opposite  slope  of  the 
Col  de  la  Seigne,  and  in  the  White  Alley :  but  I 
shall  describe  them  here,  that  I  may  not  rietum  to 
them.  The  paste  of  these  bricias  is  sometimes 
white^  sometimes  grey ;  and  the  fragments  which 
it  contains,  are  some  white,  some  grey,  others 
brownish  red,  and  almost  always  of  a  different 
colour  from  the  paste  which  unites  them.  They 
are  all  of  a  calcareous  nature,  at  least  such  were 
all  those  that  I  could  see ;  and  it  is  remarkable 
that  they  have  all  a  lenticular  form  very  much 
flattened,  and  that  they  are  all  placed  in  the 
direction  of  the  plates  of  the  rock :  one  would 
say,  on  seeing  them,  that  they  had  all  been  com- 
pressed  and  bruised  in  the  same  direction.  This 
same  stone  is  mixed  with  mica,  especidly  in  the 
interstices  of  the  layers,  and  between  the  frag- 
ments and  the  paste  which  unites  them ;  but  no 
mica  is  observed  in  the  fragments  themselves. 


f 

Iqfi^tr^tipQ^,  of  quar^  9xe  alsp  iQuuA  ia  these  hrt 
fiq^.  Tbis  r^k  is  cu(  by  frequjegt  ^sures,  per* 
pendicular  to  the  planes  of  the  beds.  It  is  palpa- 
bly s^9(^>  tM^  th¥9^  dfifi^  h(^ve  been  formed  by  the 
Wieqi^a}  gybsideqee  of  tbe  he4js,  a^4  ^^^  ^J  ^ 
spQQt9xij^us  retrei^|:  fof  tbe  pieces,  or  foreign 
iirAgipe9t;s,  ai^  all  4ivided,  and  distioctly  put  by 
^pe  fissifres ;  i^hile  in  the  natural  divisions  of  the 
b^ds,  tbe^e  same  fragmeots  are  entip^  ^nd  pro- 
j|eGti|[|g.f|Y>ffl  the  ^ifrfaca  The  nodules  qf  qqartsi 
fm4  the  several  q-ys^als  wbich  splii^  cofOmf 
present  the  ^fmae  phenqmexum ;  9n4  th^.s^uneeeQT 
f(Bqu§npe  ip^y  bp  dr^^fi  from  it ;  th^  lare  divided 
)n  the  clefijs^  a^d  whq\e  yfi  t^ci  ^ep9f».tiQ^8  of  thi 
layers- 

"  Altl»i^  these  %ttfs^pd  fbgw 
sqid,  f#)rd^  at  first  sjgbt,  the  idea  of  comprespiopy 
yist  I  cf^not  adiqjt  it  ^  nq  qthi^r  ves^ge  of  th]« 
po^ipression  being  observable:  I  should  fatbef 
}pap.gine  th^t  the$e  fragments  have  belcxiged  to 
yery  thin  layers,  v^'hich  have  been  rounded  under 
the  waters,  by  rolling  and  friction ;  that  afberwards^ 
when  they  have  been  sncc^essively  parrj^d  down 
and  Jbdged  by  the  wa^r^,  they  have  t;akep  tiie 
horizont^  position  th4.t  th^  weight  imposed  on 
^m ;  and  that  afterwards  fJ^  elfflQcpts  of  the 
calcareous  stone  wh^h  loiiQps  the  base  of  tb^ 
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bmi^<At)4  whi^  VM  (I«pQ9ll9d  at  the  sanifi  tiqw> 
or^it^riiittely  wjiiblhQia,  ^v^  eiM4Q9e(t  and  Inpt 

'Xheni^^uh  (tf  tfa^  Swiift  is  a  brida,  wkb  a 
<^wwus  oeaietit;  tto  Ira9iient9  seom  to  b9 
([^9l9iA0iily  siiioeQas^  but  4VCr.  Jaoiewn  ^ay^  thai  a 
kind,  wholly  ca}carww9i  in  found  m  Bavaria;  it  19 
«3icApabl6  <tf  po}iiib* 

.  Xtia9it)guiartbRtiw.brif(9a<»Q  b^  c^l«arly  and 
postti^^y  M^gn^  to  thi9  time?  of  ancieat  art, 
jPerber  ipformfi  ue,  tbat  the  Italiaw  apply  tbe 
sf ord  brida  to  a^y  marblei  ^bicb  bas  apota  tbat 
ane  ekcur  apd  diatii¥?t;  wbile  it  ougbt  to  b^  (tra»v 
laxmd  to  real  bnctas,  pmeialiag  ^tmgv^eg^j^imA 
by  <a  Galcare(m»  oemeat 

Tbe  brida  wbieb  9eeiM  to  bare  tbe  bmt  cbmi  Afika&bridi. 
ito^antiq^jity,  is  tbat  called  tbe  Afrioao,  wMcb,  <Ni 
«  bjUbqk  srouDd,  pn^sents  larg^  ftagpnrata  of  a 
whitish  grey,  of  a  deep  red,  or  of  a  dull  purplQ. 
Of  tbu  i»arb)e  tbem  is  a  Ivge  cQluum  ia  the 
Napoleon  muf^uin;  but  the  pame  of  African 
neeiQB  to  have  hem  bestowed  merely  on  account  of 
jit9  blaick  ground ;  £9r  it  is  not  mentioned  by  any 
aA$i(^[it  author,  bod,  if  known  to  antiquity,  wa^ 
IffObaUy  Gmciao  {  p^ttaps  tbe  ChiaOi  with  spoj^ 
of  many  colours  on  a  black  ground.    As  the  wall3 
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of  their  city  were  boflt  with  this  oaarlile,  the  ques- 
tioQ  mi^t  perhaps  still  be  settied  by  a  learned 
travelfer.    When  they  showed  them  in  a  boasting 
Ibanner  to  Cicero,  bis  dry  sarcasm,  on  their  great 
pride  and  small  domain,  was,  ^^  I  should  have  ad- 
flured  them  more,  if  they  had  been  built  of  tiu- 
vertine."    After  all,  this  midrble  may  perhaps  be 
Italian ;  for  Ferber  informs  us  that  the  same  kind 
is  still  found  at  Sei*avezza,  on  the  opposite  side  of 
the  mountain  to  Carrara,  which  is  also  called 
AfricanOj  and  employed  instead  of  the  antique*. 
The  names,  imposed  by  the  ignorant  and  interest- 
ed dealers  and  artists,  deserve  no  credit;  and  an 
intelligent  traveller  must  study  the  marbles  in  the 
undoubted  remains  of  antiquity,  beginning  with 
those  which  continued  in  general  estimation  and 
use  for  many  centuries,  as  the  Laconian,  the 
Phrygian,  the  Numidian,  and  the  imperial  or 
Egyptian. 

No  other  bricia  appears  in  Ferber*s  catalogue  of 
Antiqiie,  the  ancient  marbles  of  Rome ;  but  some  others 
are  styled  antique,  probably  only  on  account  of 
their  beauty.  Such  are  the  ros&  bricia,  which,  on 
a  base  of  bright  red,  is  enriched  with  little  spots, 
rose  and  black,  with  larger  ones  <tf  a  beEuitifiil 

•  Da  Costa,  p.  211,  positively  infbnna  us  that  the  black  mailite 
with  red  aod  white  spots,  is  Italiaii,  though  called  Afriotfi, 
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white ;  that  called  arleguino,  which  on  a  pale  yd« 
lowy  presents  many  firagments  of  various  colours^ 
reisembling  the  beautiful  bricia  of  Aix,  but  with 
more  spl^idour ;  the  chocolate  brown^  with  little 
angular  fragmmts  of  white ;  and  the  white  with 
red  fragments.  What  is  called  the  grand  antique, 
16  composed  of  large  fragnients  of  black  in  a  white 
cement*.  The  French  apply  the  name,  violet,  to 
a  bricia,  which,  on  a  ground  of  pale  brown,  pre^ 
sents  fragments  of  .lilac  and  of  white.  One  of  the 
violet  bricias,  described  by  Brard,  is  of  a  yellowish 
green ;  and  presents  white,  green,  violet,  red,  and 
orange  spots :  but  our  author  does  not  seem  care* 
ifully  to  distinguish  between  Italian  bricias,  which 
are  often  merely  spotted,  and  the  real  briciaSi 
which  are  composed  of  iragpients. 

Among  the  bricias  of  modem  Italy,  may  be 
mentioned  what  the  French  also  call  violet-brida, 
being  merely  of  a  reddish  brown,  with  white  veins; 
that  of  Brenionico  with  large  yellow,  grey,  and 
rose  spots ;  that  of  Bergamo,  of  black  and  grey  in 
a  greenish  cement ;  and  that  of  Alcamo,  in  Sicily, 
of  a  bright  grey  with  rose  spots.  The  territories 
of  Verona  and  Treqt  yield  a  beautiful  bricia  of 
pale  red,  crimson,  and  bluish  fragments  in  a  red 
cement    Spain  boasts  the  bricia  of  Riela,  in  Ar- 
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MgoO)  of  a  reddiBh  ydlovir  tvSdk  frdgmeati  of 
Uack  i  and  those  of  VHleiu»,  of  a  pale  jeUow. 
That  of  Old  CftstUe  fo  much  emplo^  it  Puis, 
being  of  a  bright  ted,  dotted  ytUt  ydlow  ind 
Mack,  and  enclosing  fragments  of  a  pde  yeliov, 
brick  red,  de^  brown,  and  Uackish  ^y*.  Thef 
•re  rather  round,  so  that  it  might  be  ciUed  > 
pudding-stone,  if  this  division  were  natural;  k 
in  the  ori^Qid  and  beaatifal  pudding-stone  d 
England,  whose  name  has  passed  toto  all  lut* 
gtiages,  t&e  small  pdM>les  are  often  angular, 
winch,  with  many  other  kMstanees,  shows  the  diri* 
aim  is  unneoebsary> 

No  bricia  worth  meatioii,  tfeems  hilfaerta  to 
faay«  been  (fisooyend  in  the  British  dndBlMs- 
fimci.  France  presestt  a  beaatitul  mairUe  of  Ifatt  <i^ 
*AteS.  •criptioto,vttyrtimmoiiatPtol8.  ll*grwm*is« 
in  some  {deces,  of  a  pale  brownish  red,  laeliMn 
of  a  straw  cdour;  and  is  Msdf  aiaeSy  eaOi^ 
bf  very  small  ^gmeeits  of  the  same  celotn  ^ 
Che  larger,  which  itfe  of  all  shapes,  «nd  frm  ^ 
an  inch  to  two  or  tbree  iuches  in  aze.  "H** 
spots  are  g^^ieratty  of  a  li^t  brown,  or  8*a« 
tsolour,  and  are  int«rs|)et«ed  with  odnerfiaiin^ 
bf  a,  skite  %lue  and  pale  red,  wiih  others  of*  ^ 

•  The  cdebrated  brocattllo,  or  doth  of  gokt  of  CabloBO. » <>} 
•ome  rq^Bided  as  a  bricia. 


grey  and  d\iU  xf^te :  b  tMklfig'dkgilitarity  is,  thttl 
£he  large  broirn  spots  KM^d  sd^iitiHies  ted  edges^ 
and  tts  bval  k>r  «riai^gi)iteir  «p6it  4[tf  l%ht  grey  wifl 
tuLve  are^  spot  of  tinift'  sJMM^  sikape  ki  tte  cfentire'; 
iso  that  4;he  very  ftmgiiients  %<Aild  ditem  to  b6  <tf 
original  ci^ittallisalion,  which  has  been  modified, 
or  rather  distiiirbcid,  by  soibe  vldl^t  cause,  ht  a 
particular  period  6f  fte  pr&gres*.    TMs  singular 
ttlalrble  might,  with  the  En^h  koUanite,  fortn 
^  cabinet  of  study  for  the  geologist;  for  tha 
eppearance  of  botJi  is  utterly  irreconcileabte  with 
received  opinions.    As  sand  is  now  allowed  to  bi 
<:yften  a  product  of  original  crystallbation,  to  peb«- 
Mes,  w)ndi  tare  only  a  larger  sand,  must  in  the 
IcoHanite,  amd  may  in  this  calcareous  vock,  be  oif 
original  formatibn,  and  leAerwctrds  agglutinate^ 
%y  a  resumed  progress  ttf  the  proeeds. 

This  singular  brieia  is  at  Ptiris  called  brickt 
ffAkppky  as  if  it  canie  from  Al^po  in  Syria;  but 
M.  Brongniart  informs  us  that  this  is  a  corrupt 
tion,  and  that  it  should  be  called  (TAlety  from  a 
place  about  a  Ibague  'frota  Aix ;  yet  be  describes 
it  as  red,  black,  and  grey,  wMdh  toust  be '^^[uite  a 
different  sort.  Brard,  who  has  trealied  the  French 
marbles  with  great  care,  says,  that  the  brida 
sometimes  called  of  Alepp6,  ^and  sometimes  of 
Alet,  by  the  marble-cutters  of  Paris,  is  the  antique 
violet  bricia,  which  has  been  already  mentioned; 


but  none  of  his  descriptions  in  the  least  eorrespodl 
with  that  under  view*;  and  it  b  with  regret  that 
on  this  and  many  other  occasioosi  the  praise  of 
accuracy,  though  it  ou^t  to  ferm  the  chief  ambi'> 
tion  of  such  a  work,  must  be  withheld.    It  is  also 
surprising  that  he  did  not  learn,  from  BroDgaiart, 
that  the  bricia  of  Aix^  which  he  ccmipares  with 
the  ArlequinOy  must  be  the  same  widi  that  of  Alet 
in  the  vicini^^  of  that  towp.  ^   His  descriptioD  of 
^Aix.     the  bricia  of  Aix,  in  ftict,  corresponds  with  tl» 
present,  as  presentmg  grey,  brown,  and  red  spots, 
on  a  yellowish  base.     The  same  remark  may  ex- 
tend  to  his  bricia  of  Marseilles,  which  is  reddisbi 
with  white,  grey,  and  brown  fragments ;.  and  whidiii 
he  adds,  is  much  used  and  highly  esteemed  at 
Paris ;  where  it  is  unaccountably  called  br^  ^S 
Memphis.    It  is  surprising  that  Saussuie,  who 
has  described  Aix  and  its  vicinity,  has  not  iodi- 
cated  this  singular  marble,  which  was  so  worthy 
of  his  attention  in  every  point  of  view. 
Of  Eyffiien.      Another  singular  French  marble  is  the  pudding- 
stone  of  Eygliers  above  Mont  Dauphin,  cm  ^ 
right  bank  of  the  river  Guyl.    This  is  composed 
of  pebbles  chiefly  white,  grey,  and  yellow,  joined 
by  a  reddish  cement,  and  receives  the  finest  pous 
Beautiful  tables  of  this  marble  may  be  seeil  a^ 

•  P.  34U 
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Qrenoble ;  and  inspection  must  verify  whether  the 
pebbles  have  been  rounded  by  friction,  or  the 
whole  be  ail  original  rock  of  a  particular  crystal- 
lisation. 

Another  marble,  called  a  violet  briciit  by  the  Othm 
French,  comes  from  Seix  and  other  places  in  the 
department  of  Arri^ge,  which  is  particularly  rich 
in  beautifril  marbles.  It  is  a  coarse  brown,  spot-" 
ted  with  lilac  and  white.  That  of  St.  Romaine,  iit 
the  department  of  Cote  d'Or,  so  styled  from  the 
excellent  wines  of  Burgundy,  is  of  a  brick  red 
with  angular  fragments  of  yellow.  Doulers,  in 
the  department  of  the  North,  presents  a  bricia  of 
many  fragments,  ash  colour,  white,  and  reddish. 
That  styled  of  the  Pyrenees,  is  of  a  brownish  red, 
with  black,  grey,  and  red  fragments,  and  has  con-^ 
(liderable  reputation. 

Of  the  common  kind,  Saussure  has  observed 
(be  following  examples : 

The  mountain  near  Vevey  is  composed  of  coarsef 
pudding-stone,  the  rounded  flints  being  united  by 
sand,  and  this  sand  by  a  calcareous  gluten,  which| 
id  the  rents  and  intervals  of  the  beds,  assumes  the 
form  of  spar. 

The  pudding-stone  of  which  Mount  Rigi  is 
Composed,  conskts  chiefly  of  red  clay  pebbles,  so 
soft  as  to  be  affected  by  rain  water,  and  united  by 
a  calcareous  gluten. 

VO.L.  I.  S  M 


A  pndding-stoM  «f  fttgueiits  of  bhd  horn- 
sttin  in  a  ghiten  of  cUy^  iron^  and  fioMf*. 

The  chief  specimens  hsve  been  abeady  imfr 
cated. 

ffTRUCTt^KB  II.     SifALL  ORAINKl^. 

Calcareous  sandstones  are  regarded  as  commGn. 
That  of  Fontainebleau,  which  is  commonly  rec- 
koned calcareous,  does  not,  by  Brongpiait's  ac^ 
oounti  always  eflfervesce  with  the  nitrous  acid; 
but  only  that  of  two  quarries,  Bellecroix  and  Ne- 
mours^ in  wUch  the  curious  crystals  are  fixuML 
The  others  afford  siliceous  sandstone. 

The  sandstones  which  present  zones  ofdiffGreot 
colours,  and  dendritic  delmeations,  seem  to  b^ 
chiefly  ar^aceous,  the  clay  cement  being  ii^ 
]iregnated  with  iron.  Calcareous  sandstone  oAen 
alternates  with  limestone,  and  is  ascribed,  by  many 
Sittt.  to  the  same  formation.  It  is  the  most  comnum  of 
all  the  sandstones,  and  forms  long  chains  of  biU^ 
from  Osnabruck  down  to  Hessia,  and  along  thft 
iUakie.  It  also  constitutes  the  base  of  tbe  On^ 
ton  of  Berne,  and  rises  into  considecable  lom* 
tfim  m  the  southof  Eranc^  particularly  that  of 
Caume^  on  the  north  of  Toulon,  which  ooosi^ 

•  f  lQD9f  lOilf  Ii30. 
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of  alternate  beds  of  luttestdne  and  oilcareoua 
sandstone*. 

AceordmgtoPatrio,  the  sandstone  of  Fontaine*  ^j^g^^"^ 
Ueau  is  always  a  calcareous  ^utenite ;  but  when 
he  praises  its  utility  at  Paris,  where  it  is  employed 
in  paving  the  streets,  hi^  forgets  that  it  wears  out 
in  three  years ;  while  granite  might  be  had  from 
Cherbourg,  whidi  would  last  thuty.  This  cele- 
brated sandstone  sometimes  forms  regular  beds, 
and  sometimes  only  appears  in  blocks,  dispersed 
in  heaps  of  pure  quartzy  sand,  upon  which  the 
gluten  does  not  seem  to  have  acted.  For  Rom4 
de  lisle  has  loiig  since  remarked,  that  sodi  sand 
is  often  a  pure  homogenous  production  of  nature, 
whidi  must  not  be  confounded  with  those  pro^^ 
ceeding  from  decompositionf .  Hie  formation  of 
this  stone  seems  illustrated  by  the  noted  crystals^ 
which,  thou|^  composed  of  quartzose  sand,  as*- 
sume  the  rbomboidal  form  of  calcareous  spar; 
and  some  even  present  crystals  ci  a  beautiful  yel- 
low spar,  quite  transparent  Perhaps  it  was  in  a 
diflerent  quarry,  that  Lassone  made  the  singular 
remark,  that  the  new  surfiice,  at  the  end  of  scHne 

*  Ffttrinp  Hi.  dd4.  He  weiDt  nngoW  in  bb  opiakm  thai  tha 
buUdiiig  stone  iiied  at  JRaris  is  a  calcareous  sandstone,  while  all 
others  regard  it  as  a  konite.  See  Brongniart,  art.  MotUon,  i.  S04. 
It  is  die  dutnx  carhwmih  gr09$ieri  oTHaOy. 
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months,  was  covered  with  a  glassy  crust  of  a  sili- 
ceous nature,  arising  from  some  lapideous  juice, 
which  remains,  as  before  observed,  among  the 
secrets  of  nature ;  because  stones  have  never  been 
analysed  in  their  original  state.     . 

Even  Mr.  Kirwan  has  little  enlarged  upon  the 
calcareous  sandstones.      Mr.   Jameson  has,  as 
usual,  employed  much  labour  in  illustrating  the 
different  formations ;  but  he  has  not  drawn  a  pre- 
cise line  of  distinction  between  the  different  kinds; 
as  it  is  probable,  however,  that  his  third  forma- 
tion is  chiefly  a  calcareous  glutenite,  the  following 
curious  observations  well  deserve  a  place  here. 
Ib  columns.       "  No  rock  presents  a  greater  variety  of  exter- 
nal appearance  than  this  sandstone.     Its  valleys 
are  deep,  rocky,  and  romantic ;  its  hills  corneal, 
steep,  and  cliffy ;  and  it  often  presents  grand  eo- 
lossal  pUlars  and  masses,  which,  from  thdr  num- 
ber and  variety  of  their  shape,  form  most  striking 
rocky  scenes.     Thefee  hills,  pillars,  and  masses, 
often  reach  a  considerable  height ;  but  their  sum- 
mits are  all  nearly  on  the  same  level.    One  of  the 
most  striking  appearances  of  this  kind  is  at  Aders- 
bach,  in  Bohemia.     There  we  observe  numberless 
cones,  pyramids,  and  pillars,  sometimes  isolated, 
sometimes  joined  together,  and  from  two  to  three 
hundred  feet  high,  spreading  over  a  considerable 
tract  of  country.     In  other  place?,  caverns  or 


MODE  Xtr.      CALCABBOVS   OUJTSITITB.  S$S 

grottos  appear,  from  which  there  issue  many 
streams,  that  give  rise  to  waterfalls,  and  thus  in- 
crease the  beauty  of  this  striking  scene.  These 
caverns  are  wide  at  the  mouth,  but  become  very 
narrow  towards  their  further  extremity,  and  are 
generally  very  short.  This  form  shows  that  they 
owe  their  existence  to  external  agents,  particularly 
water.  A  more  near  examination  discovers  that 
the  seams  of  the  strata  of  the  differ^it  isolated 
masses  correspond  to  each  other ;  which  renders 
it  probable  that  all  these  cones,  pyramids,  and 
pillars,  have  been  formerly  united ;  and  that  the 
perpendicular  rents  or  fissures  have  given  rise  to 
this  disunion,  which  has  been  afterwards  increased 
by  the  action  of  the  air,  and  by  the  water  carrying 
away  the  softer  or  more  loosely  aggregated  parts 
of  the  sandstone,  and  leaving  the  harder  parts  in 
ihese  various  forms.  A  similar  appearance  of 
sandstone  occurs  near  Tunis,  and,  from  its  striking 
resemblance  to  ruins,  is  described  as  the  remains 
of  a  great  city,  by  some  travellers  who  saw  it  at  a 
distance.  In  the  land  of  the  Namaquas,  in 
southern  Africa,  and  on  the  banks  of  the  Wolga, 
there  are  similar  appearances."^  This  glutenite 
may,  however,  be  argillaceous. 


*  Geognosy,  l6l. '  Soulavie,  tome  i.  gives  a  print  of  square  cal- 
careous columns  at  Ruons,  on  the  river  Ardeche. 
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In  his  editioD  of  Linnteus,  Gmelm  bu  pradooed 
various  minute  substances,  while  he  ought  to  haw 
begun  this  genus  with  hb  sixteenth  species,  as  the 
most  important,  being  the  Quadrum,  celebrated  as 
he  says  in  architecture*.  The  venerable  Wal* 
lerius  has  with  more  judgement,  as  usual,  de* 
scribed  the  quadrum;  so  called,  as  he  says,  be- 
cause it  often  rises  in  square  forms.  He  esta* 
bUshes  its  calcareous  nature;  and  says  that  it  is 
of  great  use  in  architecture.  He  mentions  the 
white,  the  yellow,  the  grey,  and  the  red,  the  latter 
being  from  Shropshire.  Pott,  Vogel,  and  others, 
at  first  supposed  this  stone  to  be  merely  cal« 
careous,  and  even  the  sand  may  in  fact  be  cal« 
careous;  but  in  general,  upon  leaving  a  small 
fragment  in  the  nitrous  acid,  the  quartay  sand  will 
become  visible  or  tan^ble.  A  useful  obaerva* 
tion  is,  that  the  nearer  to  the  sea  it  is  quanied, 
the  less  it  will  withstand  the  weather;  as  any 
saline  particles  attract  the  humidity,  which  daring 
frost  expands  and  splits  the  stone.  In  like  mannsr 
if  konite  be  accidentally  moistened  with  sear^water, 
it  .will  be  subject  to  decay. 

In  the  passage  of  Fours,  near  the  monntaiB  of 

*  HeTanksUanioiigtbecalcsreoas,  thoof^lijhis  deicriplioo  it 
must  be  argillaceous.  The  cemcat  li^  howcrerj  aQmedmei  of  m^ 
or  a  mature  of  lime  ws^  day. 
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fioiihomnie,  Saussure  observed  a  remarfcable  sand* 
stone,  which  he  thus  describes : 

'^  All  the  beds  of  sandstone  observed  oil  dus  or  Fonn. 
mountain  do  not  contaki  rolled  pebbles;  thert 
being  irregnlar  alternations  of  beds  of  pure  sand** 
stoqe,  and  beds  mixed  with  pebUes.  The  most 
elevated  contain '  none.  The  highest  of  those 
wldch  contain  any,  is  a  contkiued  bed  of  a  foot  in 
thickness,  and  which  rises  30  degrees  to  the 
N-  W. 

^'  Some  of  these  beds,  filled  with  pebbles,  pn« 
sent  a  very  remarkable  singularity:  on  their  exi» 
t^mal  surfiitce  exposed  to^  the  air,  is  observed  a 
kind  of  network  formed  of  black  and  salient  veinS| 
two  or  three  inches  above  the  surfieure  of  the  rock ; 
the  meshes  of  thb  net  are  sometimes  irregular; 
bat  for  the  most  part  they  are  oUique-^m^ed 
quadrilaterals,  whose  sides  are  eigjht  or  toi  incbee 
kMig.  As  these  racks  have  all  a  tendency  to  split 
in  rhomboids,  it  seems  that  there  have  been  for-f 
merly  defb,  which  divided  the  beds  m  parts  of 
ttia  form ;  and  that  these  defts  have  fae^n  filled 
by  eaiDd,  which  has  been  cemented  by  a  fer«* 
ni^Aoas  juice :  tkis  solid  gluten  has  made  these 
paita  harder  than  the  reel  of  the  nek;  and  whea 
the  injuries  of  the  air  h$,re  aftfefcked  the  eurfaee  of 
these  beds,  the  meshes  of  the  net  have  remained 
protuberant 
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^^  The  rounded  pebbles,  which  have  beeo  long 
exposed  to  the  air,  have  also  outwardly  assumed  a 
blackish  ferruginous  tint ;  but  those  which  are  still 
enclosed  in  the  beds  of  sandstone  have,  like  that, 
a  yellowish  colour.  I  found  none  in  it  wUch 
were  not  of  a  primitive  nature ;  and  the  most  part 
were  of  a  very  hard  grey  or  reddish  felspar,  and 
confusedly  crystallised.  They  are  th^  stol^ 
which  do  not  naturally  possess  a  rounded  fortn, 
and  which  consequently  only  receive  that  they 
have  here,  by  rolling  and  the  friction  of  the 
waters. 

^'  All  these  sandstones  effervesce  with  adds  j 
but  the  ferruginous  parts  of  the  net  much  less 
than  the  base  itself.  In  like  manner,  if  the  sand- 
stones which  contain  pebbles,  and  those  which  do 
not,  are  compared,  in  the  former  will  be  found 
more  calcareous  gluten,  their  ooheraice  bdng 
much  more  diminished  by  acids.  On  the  rerj 
summit  of  the  mountain  these  sandstones  are  co- 
vered by  a  grey  shining  slate,  which  exfoliates  in 
the  air ;  ^d  descending  from  this  same  sunmiit^ 
on  the  NJ  £.,  on  the  opposite  side  to  the  passage 
of  Fours,  beds  of  sandstone  will  be  observed  ex- 
acdy  similar,  and  which  there  divide  of  themselves 
in  small  parallelopiped  firagmentSi"* 

•§7S0. 
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Saussure  also  g^ves  numerous  other  examples  of 
calcareous  sandstones. 

Near  Vaucluse,  §  1545,  are  beds  of  sandstone,  orvnidiiM. 
composed  of  angular  and  round  fragments  of 
transparent  white  quartz,  •  and  of  yellowish  or 
greenish  steatite,  semitransparent,  in  a  calcareous 
gluten. 

A  sandstone,  §  1564,  of  a  red  wine  colour,  in- 
clining to  violet,  very  fine,  and  spangled  with  cal- 
careous spar.  It  makes  a  warm  effervescence 
with  the  nitrous  acid,  leaving  a  sand  of  white 
quartz,  and  some  grains  of  felspar. 

A  sandstone,  ^  1487,  composed  of  grains  of 
quartz,  and  a  kind  of  red  ochre,  in  a  calcareous 
cement. 

The  sandstone  of  Voisy,  §  304,  consists  of 
quartzy  sand,  mingled  with  a  little  clay,  and 
small  specks  of  mica,  all  united  by  a  calcareous 
gluten,  which  sometimes  assumes  the  form  of 
spar  in  the  interstices  of  the  beds. 

**  I  have  seen  myself,**  says  this  accurate  ^Jtecenif 
author,  §  305,  ^'  on  the  shores  of  the  Mediter- 
ranean, near  Messina,  and  the  noted  Gulph  of 
Charybdis,  sands  which  are  moveable,  when  the 
waves  heap  them  on  the  shore;  but  which,  by 
means  of  a  calcareous  juice  which  the  sea  infil- 
trates at  thc^t  spot^  harden  gradually,  so  as  to  serve 


tor  iniUfBtoneB.  This  &ct  i«  wdl  known  at 
Messina;  and  stones  are  iacessahtly  takmi  iraai 
fi»  tborBf  without  their  being  ezfaailsted  or  the 
tpot  being  loweicd.  The  waves  throw  fresh  sand 
into  the  vacancies ;  and,  in  a  few  years,  thb  sand 
becomes  so  agglutinated,  that  the  stcmes  <^  new 
formation  cannot  be  distingubhed  from  the  an* 

In  1 58S,  Saussure  mentions  rocks  consisting  of 
iiteroiyie  layers  of  limestone  and  calcareous  sand* 
atone,  ia  the  mountain  of  Buet  In  the  same 
mountain  there  is  a  pudding-etone,  composed  of 
trpigwents  of  grey  and  reddish  quartz,  ceddish 
f^ptr,  and  little  yellow  pyrites,  unked  by  a  cat 
careous  cement. 

Hmo  fwlasse  of  Geneva  is  a  sandstone  witti  a 
falcarews  cement^  and  a  mixtum  xd  day ;  it  is 
aoft  and  im]^re»  liuutiof  Lsiisamieisoiieoftfaa 
b0xdiQ9t  luid  besi;  i*  is  of  a  beautifrd  grey  india* 
ing  to  blue  with  a  wteireous  glutea  The  momn 
tmk  of  Voirons,  two  k^igues  from  Geneva,  chiefly 
consists  of  caloaraous  sandstone'^. 
.  Ciilcareous  sandstone,  from  Ebntaindble^ii* 
.  Tbe  same,  from  Livonia. 

^TbR  Sfun^  from  Gothkuid,  Swsden* 
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The  same,  from  Swisserland. 

The  same,  with  limestone,  from  the  south  of 
France,  and  various  countries. 

The  same,  in  red  and  white  layers,  from  Nor* 
way. 

The  same,  of  a  brownish  red  with  silvery  mica, 
from  Metz.  That  city  is  chiefly  bjuilt  with  this 
stone. 


DOMAIN  VI. 

CARBONACEOUS. 


CARBON. 


NSDIC* 


The  name  Carbon  is  not  the  most  happy, 
as  it  arises  from  charcoal,  an  artificial  sub- 
stance, while  carbon  is  now  well  known  to 
be  an  original  element,  which  exists  in  the 
purest  state  in  the  diamond,  and  enters 
into  the  .composition  of  siderite,  perhaps 


l>OIIAlir   Tt.      CAKJOIIAOBOVB.  541 

the  most  ancient  of  all  the  rocks.  Char* 
coal  is  now  regarded  as  a  mixture  of  car^ 
bon  and.  hydrogen*  By  combustion  it  iscvbonicadd. 
converted  into  carbonic  acid  gas,  formerly 
called  fixed  air,  or  aerial  acid;  whence 
some  writers  have  used  the  epithet  aerated 
lime,  barytes,  &c.  for  what  are  now  called 
carbonates  of  lime,  barytes,  and  the  like. 
The  discovery  of  this  new  air  by  Dr.  Black, 
led  to  wonderful  improvements  and  a  total 
renovation  of  chemistry,  which  in  its  pre^ 
sent  form  has  been  called  pneumatic,  from 
its  spiritual  foundations.  It  is  indeed  re- 
markable,  that  the  profoundest  study,  and 
the  most  patient  experiments,  should  con<* 
duct  us  from  matter  to  spirit  j  and  thence 
by  a  natural  gradation  of  thought,  to  that 
inefiable  spirit,  the  Creator  of  the  uni- 
verse. 

.  The  carbonic  acid  gas,  more  briefly  call- 
ed carbonic  acid,  forms  a^constituent  part 
of  the  atmosphere,  in  the  proportion  of 
about  1,  in  llie  100,  while  the  remainder 
consists  of  about  77  of  nitrogen  and  22  of 
oxygen  gas.    Combined  with  the  earths,  it 
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forms  carbonates :  and  that  widely  extend* 
ed  substance  called  limestone^  which  b 
often  primeval^  is  a  carbonate  of  lime. 

Carbon  itself  not  only  appears  in  tiie 
purest  state  in  the  diamond ;  but  forms 
the  preponderant  part,  sometimes  even  90 
in  100  of  the  substances  now  under  view, 
and  which  have  therefore  been  called  car^ 
bonaceous.  They  not  only  enter  into  the 
composition  of  rocks,  and  some  even  of  the 
primitive,  but  form  rocks  themsdves,  as 
coal  has  been  found  in  masses  of  80  or  90 
feet  in  thickness.  The  trivial  nam^of  sea« 
coal,  arising  from  it»  importation  at  Lo^ 
don,  might  therefore  well  be  exchanged  for 
that  of  Tock^coal,  as  we  say  rock-salt 
Some  might,  perhaps,  prefer  the  German 
Bergvti.  appellation  of  bergarts^  implying  m\> 
stances  of  whatever  kind  which  enter  into 
the  composition  ci  mountains;  or  the 
QeMtranes.  Greek  geostrames,  proposed  by  Patrin,  to 
denote  the  strata  of  the  eartli.  '  But  as  the 
concbitic  beds  of  limestone,  sometimes 
more  recent  than  coal  itself^  though  cibsa 
in  thin  strata,  universatty  assume  the  vaaib 
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of  rocks,  any  refined  discrimination  would 
appear  unnecessary.  It  has  already  been 
more  than  pnoe  obserFcd  that  the  division 
of  mineralogy  into  three  quite  distinct  and 
separate  provinces,  metaitLOgt,  iitho-  ' 
LOGT,  and  PETBALOGT,  would  be  of  the 
utmost  importance  to  the  progress,  illustra^ 
tion,  and  utility  of  the  science)  each  of 
them  being  amply  su£Scient  for  the  life  and 
labours  of  one  man ;  and,  .in  this  case,  the 
«abjeets  under  riew  could  not  be  allotted 
to  may  other  gssnd  dmsipD^ 
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MODEL    GRAPHITE. 

Chmeten.       Texture,  fine  grained^  but  sometimef  coarsfi 
schistose. 

Hardness^  cretic.  Fracture  scaly  foliated,  some- 
times slaty  and  uneven,  sometimes  rather  con* 
choidal.    Fragments  amorphous^  rather  sharp. 

Weight,  carbonose. 

Lustrei  metallic.    Opake. 

Colour,  somewhat  leaden,  which  occasiooed 
the  vulgar,  but  very  improper^  name  of  black 
lead. 

When  purci  it  usually  contains  about  90  parts 
oxyd  of  carbon,  with  10  of  iron  5  but  the  foreign 
kinds  are  of^en  contaminated  with  large  mixtures 
of  argil  and  silex,  which  renders  them  unfit  for 
the  usual  purposes  of  writing  and  drawing. 

The  best  is  that  found  at  Borrodale,  in  Cum- 
berland ;  a  mine  which  has  long  supplied  tbe 
world  with  this  valuable  article  5  but  the  French 
have  lately  succeeded  in  the  fabric  of  an  arti- 
ficial kind.  Graphite  has  also  been  recentljr 
detected  in  the  southern  parts  of  Scotland,  with 
a  singular  kind  of  coal,  called  columnar,  because 
it  appears  like  little  basaltic  prisms. 
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It  is  sometimes  of  a  scaly  appearance^  which 
•Werner  has  arranged  as  a  subdivision. 

In  the  perusal  of  books  of  mineralogy,  every 
judicious  reader  must  have  remarked  that,  ac- 
cording to  l^e  various  dispositions  of  the  authors, 
they  are  fertile  and  satisfactory  on  some  topics, 
and  barren  on  others :  whence  the  great  utility 
of  compilation,  whose  office,  from  the  days  of 
Aristotle  and  the  first  dawn  of  science,  has  been 
to  collect,  and  arrange  for  the  universal  benefit, 
facts  and  observations,  which  became  more  va- 
luable from  being  concentrated.  The  prince  of  , 
the  Roman  poets  compares  ^is  practice  to  that  ^ 
of  the  bee,  who  prepares  her  elegant  edifice  and 
useful  honey  from  various  flowers,  some  of  which 
only  perfume  the  desert  air.  This  work  has, 
therefore,  without  hesitation  or  apology,  adopted 
interesting  descriptions  from  former  writers, 
whether  domestic  or  foreign,  but  especially  the 
latter;  for  many  excellent  works  are  published 
which  will  not  bear  complete  translation,  but  of 
which  detached. portions  are  highly  satisfactory 
and  interesting.  Such  is  the  elementary  treatise 
on  mineralogy  by  the  ingenious  Brongniart,  di- 
rector of  the  celebrated  manufacture  of  porcelain 
at  Sevres,  whose  accounts  of  graphite  and  an-  '^ 
thracite  (which  will  follow  in  its  proper  placfe), 
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^re  the  ipost  antpje  ^pd  9ati3factory  wl^icb  have 
yet  appeared. 
Brongniart'B  f'  Graphite  is  of  ^  grey  almost  bla^ck^  wit)ia 
^letailic  lustre  i  it  is  soft^  smooth^  and  even  1m^ 
tupus  to  the  feel  ^  its  fracture  granulfr ;  it  leayes 
distinct  marks  on  paper,  clear,  and  of  a  bluish 
black ;  it  eyen  leaves  marks  on  vitreoi^  surfacesi 
such  as  eartheo-ware :  its  marks  are  grey,  while 
f  hose  of  sulphuretic  molybdexia,  which  much  re- 
sembles it,  are  greei^jsh. 

^'  It3  specific  grf^vity  is  firpm  2,pS  to  %J^i6.  It 
consumes  and  volatilise  u^^^r  the  blov^pipei 
by  a  continued  he^  Nitre  renders,  i^  co^bus- 
tion  quicker  wd  mofo  sensible. 

^'  Slightly  rubbed  on  res|n^  it  does  not  com- 
qiunica^  any  electr^ty  to  ^t,  lyhile  \\  leaves  dk 
kind  of  metsJlic  cof^ 

^<>  This  subst^npe,  according  tq  the  e^n- 
ments  of  Mei^s.  !QerthoIlet.  and  Mong^  is  com- 
posed of  iron  £^nd  carhoii,  in  th^  propcytion  of 
0,90  of  carbon  and  0,09  of  iron-  The  ifon  is  ia 
too  sn^all  a  quantity  to  rank  graphite  among  the 
irop  oif^s* 

''  1,  Laminar  Graphite.  It  is  fofliid  io  la- 
mellas,  or  rhoi^hoi^^  9^  hexagonal  spiuiglesj  it 
is  of  a  t^n^ white. 

•«  %.  Gramlar  Graphite^    IK  fe  P  miA^ 
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masses,  or  compact  lumps^  with  a  granular  frac<> 
ture,  the  grains  more  or  less  fine.. 

'^  Graphite  seems  to  belong  exclusively  to  pri« 
mitive  regions :  sometimes  it  enters  into  the  com** 
position  of  the  rocks  which  form  those  regions; 
sometimes  it  is  found  in  masses,  or  in  cotisider- 
able  layers.  It  is  likewise  met  with  in  beds  of 
argillaceous  schistus. 

^^  It  is  found : — ^in  France,  in  the  department 
of  Arri^ge,  in  large  compact  masses ;  in  the  de- 
partment of  Mont  Blanc ;  in  that  of  Sture,  near 
Vinay,  above  the  baths;  in  the  mountain  of 
Lubacco,  and  in  that  of  Gogni  d'Orgial,  in  small 
reins  in  granite.  In  the  valley  of  PelNs,  district 
of  Pignerol,  department  of  the  Vo,  in  veins  of  a 
yard  in  thickness,  in  granitic  rock  (Bonvoisin)# 
In  Spain,  near  Sahun,  district  of  Benabarra,  in 
the  mountains  of  Arragon  (Parraga),  and  near 
Casalla  and  Ronda  in  the  kingdom  of  Grenada. 
In  Bavaria :  in  Norway  near  Arindal ;  thfs  is  the 
laminar  variety.  In  England,  at  Borrodale,  two  .4 
miles  from  Keswick  in  Cumberland,  this  is  the 
9iosfc  celebrated  gn^ite  mine ;  pencils  of  an  , 
excellent  quality  are  made  of  it,  and  recommend- 
able,  as  being  at  once  firm  and  soft.  The  bed  of 
graphite  is  in  a  rather  high  mountain,  between 
layers  of  a  slaty  schistus,  crossed  with  veins  of 
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quartz ;  the  bed  or  Tein  which  it  containsi  is 
nearly  three  yards  thick  5  the  graphite  is  there 
*    found  in  large  masses,  but  of  different  degrees  of 
quality;  what  is  not  good,  is  thrown  away. 

"  Pencils,  which  are  enclosed  in  cylinders  of 
wood,  are  made  of  graphite.  In  France  they 
axe  called  mine  de  plomb,  or  capuchines.  The 
pieces  of  graphite  are  sawn  in  very  thin  quadran- 
gular sticks,  which  are  put  in  a  groove  made  in 
one  of  the  halves  of  the  wooden  cylinder,  ivhicb 
is  to  form  the  envelope  of  this  fragile  pencil. 

"  The  dust  of  the  graphite,  mixed  with  gum, 
Ibrms  pencils  of  an  inferior  quality. 

^^  This  same  dust  serves  to  lay  over  iroo,  and 
especially  cast  iron,  to  keep  them  from  mst-, 
Qiixed  with  grease,  it  is  used  very  efficacioosly 
to.  diminish  the  frictions  in  wheel  engines. 

**  AI^o,  mixed  with  argil,  at  Passau  in  Ger- 
many, they  make  crucibles  of  it,  which  resist 
^tremely  well  sudden  transitions  of  teiDperaturei 
.    and  which  are  used  by  smelters. 

\  "  Laminar  graphite  is  often  formed  artificiaDy 
^  in  the  flaws  of  cast  iron,  and  in  the  cavities  of 
fiimaces  where  iron  is  used.  M.  Fabroni  af- 
firms that  it  is  also  sometimes  formed  in  the 
humid  way;  and  cites,  on  this  occasion,  tbep't^ 
dug  in  the  territory  of  Naples:  an  acidulous 
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water  is  collected  in  them^  at  th6  bottom  of 
whicli^  graphite  is  gathered  every  six  months/** 

Our  ingenious  author  is  mistaken,  when  he 
says  the  graphite  of  Cumberland  is  found  be- 
tween layers  of  a  kind  of  slate,  traversed  by  veined 
of  quartz.  Several  specimens  of  the  rock  are 
now  before  me. 

-  1.  Nodules  of  graphite  in  the  rock  itself;  G«pMteof 
which  appears  decomposed,  and  in  some  parts 
tinged  with  oxyd  of  iron,  arising  from  the  par- 
tial decomposition  of  the  graphite.  The  stone 
ctasily  yields  to  the  knife,  and  is  of  a  bluish  grey; 
colour  mottled  with  white.  It  has  an  unctuous^ 
steatitic  appearance,  and  seenis  to  be  a  decayed 
serpentine. 

2.  The  same  rock,  at  a  further  distance  from 
the  mineral,  and  undecomposed.  This  seems  a' 
SausBurite,  or  magnesian  basaltin.  It  is  of  a- 
deep  grey  colour  with  dots  of  light  brown,  which* 
nay  be  a  decomposed  felspar;  and  is  mixed- 
with  large  patches,  which  approach  the  nature 
of  indurated  steatite,  of  a  light  greenish  grey, 
mottled  like  the  decomposed  substance  which 
contains  the  nodules.  It  is,  upon  the  whole,  a 
magnesian  rock,  of  a  particular  description, 
with  a  stong  argillaceous  smell,  in  this  and  other 

*  Bronga.  ii.  69. 
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characters  approaching  to  some  serpentines; 
for  that  peculiar  odour  does  not  arise  from  the 
argili  as  coounonly  supposed,  but  from  the  iroa 
contained  in  the  argil,  and  therefore  expires  from 
many  rocks  not  argillaceous.  It  is  worth  obser- 
vation, that  serpentine  has  never  been  observed 
to  contain  any  metal  except  iron,  and  its  rds- 
tive&  pyrites  and  garnet;  so  that  it  is  not  sar- 
prising  that  it  should  contain  graphite,  or  car« 
buret  of  iron.  Perhaps  the  superiority  of  the 
English  kind  joiay  be  owing  to  this  circumstance, 
the  uncl^ttous  nature  of  the  rock  imparting  that 
quality  to  the  mineral ;  as  commop  flint  becomes 
meniUte,  from  the  unctuous  and  magn^ian  mail 
in  which  it  is  deposited. 

Another  rock  is  found  at  Borrodale,  I  know 
opt  if  in  contact  with  the  former,  but  it  appears 
QOOiewhatt  allied  from  the  structure  and  nodules. 
This  seems  to  be  a  magnesian  felsite,  of  a  dark 
gpey  colour,  dotted  with  little  reddish  crystals, 
;:  and  with  gveenisb  nodules.^  It  is  weH  kflwa 
that  the  British  rocks  are  ofiten  aotaM^Ms,  or 
transilieot,  and  can  scaarcely  be  reduced  to  pr^ 
cise  denominations,  till  the  science  shaU  l»ve 
inade  a  fiu?  greater  progress  than  it  hw  a* 
present 
orchamoimi.  Saussure  discovered  graphite,  which,  with  tW 
writers  of  that  time,  he  calls  plombagine,  on 
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schistoBe  quartz,  amoDg  the  Alpine  fragments  in 
the  vallej  of  Chamouni ;  but  upon  reaching  the 
rocks,  it  oidjT  ^rmed  a  kind  tf  gneiss^*  being  thin 
plates  of  graphite  interposed  between  layers  of 
quartz,  thus  a^^miti^  as  it  were  the  plac6  of  '' 

ferli^ted  ti\C&. 

STRUCTtTRB  I.      MASSr^lL 

Aspect  1.  Fine.  From  Borrodale,  near  Kes* 
wick,  in  Cumberland. 

The  same,  in  nodules  in  the  rock  already  de« 
scribed. 

The  same,  as  found  with  columnar  coal,  from 
jScotland. 

The  same,  from  the  north  of  Italy,  France,  &c. 

^spect  2.    Coarse.    This  is  commonly  mixed     ,. 
with  silex,  argil,  and  other  impurities. 

From  various  parts  of  France  and  Germany. 

STRUCTURE  H.     UIMINAR. 

With  htminai^  Quartz,  fi*6m  the  vallej  of  Gha-^ 
titidiA. 

From  Arindal,  in  Norway. 

Lariifoat  graphite,  intSerposed  at  ceitaSn  inter- 
vals in  gneiss,  from  Greipon,  in  the  Alps.  Com- 
municated by  Gillet  Laumont. 
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MODE  n.    ANTHRACITE- 

Omncten.       Textare>  schistose  aqd  incoherent 

Hardness,  cfetic-      Fracture,   slaty.      Frag^ 
ments,  amprphous,  rather  sharp. 

Weight,  carbonose. 

Lustre,  sometimes  dull,  but  generally  glisten- 
ing arid  even  metallic.    Opake. 

The  colour  is  often  a  dark  black,  but  some- 
times has  a  metallic  reflection,  which  is  particu- 
larly conspicuous  in  that  elegant  kind  called 
Kilkenny  coal;  and  which  might  with  much 
lUrwanite.  propriety  be  called  Kirwanite,  in  honour  of  the 
great  Irish  mineralogist,  who  first  introduced  it 
to  scientific  attention.  The  French  continue, 
most  unaccountably,  to  confound  it  with  canel 
coal,  which  is  quite  a  different  substance*. 

Anthracite  seems  to  have  been  first  observed 
1>y  Dolomieu;  but  Born,  in  his  elegant  cata- 
logue of  Miss  Raab's  collection  of  minerals,  has 
classed  it  upder  graphite,  which  he  calls  plem^ 
bagine,  or  carburet  of  iroq,  in  the  following 


*  In  order  to  obviate  this  error*  the  author,  among  many  other 
British  sabstances,  pkced  specimens  of  Kilkenny  coal  in  the 
museum  of  the  Jardin  det  Piantetf  and  another  great  oollectian  d 
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terms*  It  must  not  at  the  same  time  be  for- 
gotten^  that  PUny  uses  the  word  anthracites^  in 
a  very  different  sense,  for  a  gem  which  has  the 
effulgence  of  burning  coal. 

^*  Coaly  Plombagine.    Anthracolite. 
^^  This  kind  of  plombagine  has  recently  been      boti^b 
discovered  at  Schemniz,  in  Hungary,  which  dif-^ 
fers  from  the  known  plombagine,  as  being  very 
light,  compact,  brittle,  of  a  shining  and  con- 
phoidal  fracture,  and  without  soiling  the  fingers 
IS  easily  broken.     It  has  but  very  little  iron  in 
its  mixture,  and  therefore  when  calcined  under 
a  muffle,  slowly  dissipates,  and  loses  90  parts  of 
its  weight.     According  to  the  analysis,  lately' 
made  at  Schemniz,  in  Hungary,  in  100  parts 
there  are  90  of  carbon,  5  of  argil,  3  of  iron,  and 
3  of  silex. 

*^  It  seems  to  have  some  affinity  with  the  in- 
combustible  pit-coal,  described  by  M.  de  Mor« 
v6au  in  the  new  Memoirs  of  the  Academy  of 
Dijon.    Prem.  Semest.  1783,  page  76 — 86. 

**  Mr.  Struve  has  just  given  the  description 
and  analysis  of  a  fossil,  which,  with  the  excep- 
tion of  the  colour,  still  more  agrees  with  this 
variety  of  plombagine.  He  calls  it  also  coaly 
plombagine.  See  Journal  de  Physique,  1790, 
January,  p.  55. 

'^  Black   compact  coaly  plombagine,   with 
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a  6)iining  fracture  j  of'PacfherstolIfi  at  Scheinniz» 
in  Htiiigary. 

^  U  Bdheves  to  a  bitte  argil»  ^ejish,  mixed 
with  pyrites.  The  veitty  itL  which  it  is  fcmncU  is 
filled  with  this  argil^  whicih  id  otiy  a  decomposi- 
tion of  the  !netallifeh)ufii  rod.  It  is  in  this  argil 
that  difierent  siz^  pieces  of  tins  coaljr  plomba*^ 
gine  are  founds  which  for  the  most  part  have  a 
cj^iftdrical  form.  They  eyen  seem  to  be  com^ 
posed  of  conceiitric  layers  round  at  kernel ;  in 
short,  this  plombagine  nearly  resembles  wood^ 
and  to  all  appearance  has  a  vegetable  origin*" 

Estn^r  also  agrees  in  the  wood-hke  appiear- 
OTAeAipA.  ance  of  this  sinthracite.  Among  other  rocks 
presenl^  to  me  by  Oillet  Laumont,  are  different 
speciifieiiB  6f  anthracite,  which  he  says  is  also 
called  houille  siche^  or  dry  coal.  There  is  parti* 
cularfy  a  speeifty^^  of  fhat  mentioned  by  Dole* 
mieu,  as  belongi^  to  primitive  regtons,  atid 
6ontaim(%  no"  Ira^^s  of  vegetables,  froiM  little 
St.  Bernard,  in  going  to  the  fort  in  the  Alps, 
This  is  accompanied  by  the  following  specimen 
and  note :  "  Vegetabfe  impressions,  which  I  first 
discovered  in  1803,  serving  as  a  roof  tc  the  same 
anthracite,  or  dry  cod,  the  wall  or  under-rock 
being  also  a  schistus.  I  had  one  very  fine,  with 
little  ramified  plants,  and  another  with  reeds. 
A  Itf tie  impression  is^  on  this  speehUenr;  but  the 
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finest  are  in  ihe  cafafiDet  of  the  Council  of  Mines." 
Another  specimen  of  anthracite  is  from  AQites^ 
Mont  Blanc ;  and  a. thirds  which  is  slatjr^  is  froto 
Regny,  near  St.  Srmphorten  de  Laie>  on  the  r6ad 
firocn  Roanne  to  Ljons« 

The  best  account  of  anthracite^  ag  alreadjT- 
mentioned^  is  that  giyen  by  Brongniart^  which 
AaJl.  therefore  be  translated. 

^  Anthracite  so  much  resembles  coal^  at  first  BrooRitei's 
Aght^  that  feT'  a  long  time  it  was  taken  fof  ar 
variety  of  that  eombnstible  mineral.  Nerertbe^ 
less^  artisans  who  used  it  had  remarked,  tiiat  it 
bnmt  with  great  difficidty,  and  did  not  prodtTce 
either  that  white  flame^  or  black  smoke,  or 
that  bituminous  odour  which  arises  from  cc^aif 
tiiercSfore  lit  was  called,  incombustible  pit^coal: 

^  Anthracite  is  of  a  black  less  opake  than 
eoail ;  its  colour  approaches  nearer  by  its  bright- 
ness, to  the  metallic  black;  it  is  also  more  fri-^ 
abie ;  it  is  rough  to  liie  tooch,  and  easily  stains 
&e  fingers;  it  leares  a.  black  mark  on  paper, 
*  which,  if  examined  t^ith  attention,  seems  of  a 
dull  black.  These  characters  serve  to  distin- 
gnisk  it  from  graphite,  which  leaves  a  bright 
mark,  and  is  unctuous  to  the  feel. 

'^:  The  texture  of  anthracite,  sometimes  schis* 
tbae,.  sometimes  compact,  at  others  granalar,  is* 
too  varioua  to  serveaa  a  characteristic^    Its  spe* 
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cific  gravity,  which  is  1,8,  is  inferior  to  that  of 
graphite,  in  the  proportion  of  9  to  14;  and  ex- 
ceeds that  of  coal,  as  9  to  7. 

"  This  mineral  is  decidedly  opake,  it  easily 
allows  the  electric  spark  to  pass,  is  hard  to  bora, 
and  in  its  combustion  never  produces  but  one 
substance,  which  is  carbonic  acid. 

^*  The  matter  essential  to  its  composition,  if 
mixed  carbon ;  or  perhaps  combined  sometimes 
with:silex  and  iron,  sometimes  with  ar^l  aod 
silex  in  very  different  proportions,  according  to 
aaalyaed  specimens. 

**  1.  Friable  Anthracite.  It  is  in  mass,  gra- 
nular, not  schistose,  greatly  soiling  the  fingers, 
add  easily  crum^bles. 

.  ^  2-  Scaly  Anthracite.  It  divides  into  laigc 
solid  scales,  the  surface  of  which  is  unequal,  un- 
dulated, and  shining ;  it  soils  the  fingers  less 
than  the  preceding.  . 

"  These  two  varieties  are  found  at  the  vill^ 
of  Arrache  and  Macot,  in  the  neighbourhood  of 
Pesey,  department  of  Mont  Blanc. 

« 3.  Schistose  Anthracite.  (Haiiy.)  It  di- 
vides into  laminae,  with  an  uneven  and  undolst- 
ing  surface. 

.  « 4.  Globular  Anthracite.  (Havy.)  ^  '^ 
found  in  small  globular .  masses,  in  ciy»tolli5«i 
carbonate  of  lime,  at  Kongsberg  in  Norway. 
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<^  Anthracite  is  often  found  in  primitive  re-* 
gions,  ivhich  is  a  remarkable  circumstance  in  a 
combustible  which  seems  so  nearly  allied  to  coal. 
It  generally  is  found  in  nuca-slate,  and  even 
gneiss;  it  is  sometimes  in  beds,  sometimes  in 
veins.  It^  layers  are  c^ten  winding  and  con- 
torted, like  those  of  the  rocks  with  which  it 
alternates. 

^<  Dolomieu  saw  anthracite  in  veins,  in  the 
porphy  ritic  mountain^  near  Chapelle,  department 
of  Saone  and  Loi  re.    In  the  Tarentaise  of  Savoy, 
it  contains  0,72  of  carbon,  0,13  of  silex,  0,05 
of  argil,  0,03  of  iron,  and  0,08  of  water.    Primi- 
tive anthracite  is  found  in  Piedmont,  at  the  foot 
of  little  St.  Bernard.     In  the  department  of 
Isfere^  in  lumps  or  heaps,  in  the  midst  of  a  pud- 
ding-stone,  composed  of  primitive  rock,  and 
without  any  vestige  of  organised  bodies.    At 
Musy,  near  Clayte,   in  the  former  Charolais. 
At  St.  Simphorien  de  Laie,  in  the  environs  of 
Roanne.    At  Diablerets,  in  Valais. 

*'  M.  Ramond  has  mentioned  an  interesting 
variety,  which  he  found  at  the  bottom  of  the 
valley  of  Heas,  the  upland  of  Troumose,  depart- 
ment of  Upper  Pyrenees,  in  the  midst  of  mica- 
ilate.  This  anthracite  disposed  in  veins,  only 
contains  carbon,  mixed  with  a  small  quantity  of 
lilex  and  argil,  there  not  being  any  iron.    This 
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circumstance  fully  distinguishes  anthracite  from 
graphite. 

*^  M.  Fleurian  de  Bellevue  has  found  anthra* 
cite  crystallised  in  regular  hexaedral  plates,  on 
a  granitoid,  which  is  found  ia  isolated  blocks  od 
the  quays  of  Saardam,  in  Holland*.  It  is 
thought  these  rocks  have  been  brought  from 
Norway.  This  anthracite,  according  to  M. 
Vauquelih,  only  contains  carbon,  silex,  and 
ai^gil. 

**  Anthracite  is  also  mentioned  in  the  neigh* 
bourhood  of  Schemnitz,  in  Hungary,  in  a  vdo. 
At  Kongsberg,  in  Norway,  it  is  mingled  with 
native  silver.  In  Spain,  in  the  port  of  Pajarte» 
which  separates  the  kingdom  of  Leon  from  the 
principality  of  the  Asturias,  it  reposes  on  a  clay^' 
slate;  and,  according  to  M.  Proust,  contaiBS 
0,93  of  carbon,  and  0,07  of  sand,  argil,  and  iron. 
It  is  used  in  painting,  the  same  as  lamp^Jack. 
(D.  B.  Canga«Arguelles.) 

**  Anthracite  is  not  exclusively  found  in  pri- 
mitive regions.  M.  H6ricart-Thury  has  shown 
that  that  which  is  iound  in  the  department  of 

•  In  the  curious  collection  of  rocka  formed  by  the  Tcnettble 
BcssoD,  formerly  directop-gcncral  of  the  mines  of  Fiance,  theairtlM' 
WM  siixpsiscd  «Q  find  nmneioas  specimens  fraia  Zetland;  ^  "* 
pofiseasor  iias  eren  adduced  them  as  such  in  his  printed. w<tf^ 
Hiey  were  from  ballast  thrown  on  the  quays  of  ZealaivL  Vl^ 
quays  of  London  fiirmsh  jnany  curious  rocks. 
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l3ere«  .aew  AUemont,  towfMrds  (he  somoiit  of  the 
mountain  of  Challaachesj  at  fiq  ^l^vfttioa  of  $563 
yardsy  is  secondary*  It  liqs  between  two  beds 
pf  blaojc  scbistiis>  covered  with  impr^^ionis  of 
vegetables  t  i(  contains  no  bltuipiiiiQUfi  m^itteri 
and  has  0,97  of  carbon,  so  that  it  is  nearly  pure 
carbon*  That  of  Rousses,  opposite  the  same 
mountain,  and  that  of  Venose,  near  the  Tillage 
of  Oysftns  in  the  same  valley,  are  also  of  se*^ 
^ondary  formation*  The  anthracite  of  Lisch-* 
wit4j  near  Gera  in  Saxony,  is  in  layers  of 
clay-slate,  covered  with  vegetable  impressions* 
(Roenier.) 

^^  The  anthracite  which  contains  no  indication 
of  vegetable  coal,  is  wholly  incombustible ;  that 
which  contains  any»  may  burn,  if  two-thirds  of 
cl^arooid  be  added  to  it    (Hikncarb^Tfaury.)"* 

Brochant  observes,  that  if  anthracite  be  held 
a  long  time  on  fire,  moving  it  often,  it  c^nsqmei 
slowly  without  any  flame;  but  only  encircled 
with  a  little  glory,  or  irradiation,  like  red  iron 
and  diamond.  During  this  operatbn  it  losea 
about  two-thirds  of  its  weight,  and  the  residue  is 
of  a  blackish  grey,  which  announces  that  the 
.  combustion  is  imperfect. 
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It  is  worthy  of  remark,  that  as  anthracite 
has  been  found  in  a  primitive  glutenite  or  pad* 
ding-stone,  so  the  usual  gangart  of  diamonds, 
both  in  Hindostan  and  Brazil,  is  a  ferraginoas 
pudding-stone.  The  author  has  had  the  satis- 
faction of  seeing  one  of  the  Deccan  in  the  gan* 
gart,  the  pebbles  being  an  unctuous  qnartz  ap- 
proaching to  chalcedony,  as  in  the  singular 
sandstone  of  Egypt ;  but  some  seemed  impreg- 
nated with  iron,  so  as  to  bear  some  appearance 
of  imperfect  light  brown  jasper.  A  little  frag- 
ment seemed  to  be  siderous  slate. 

Anthracite  is  by  Mr.  Kirwan  called  natiFC 
mineral  carbon.  He  observes,  that  the  kind 
found  at  Lischwitz,  in. extensive  strata,  and  that 
of  Strido  in  Tuscany,  are  among  the  most  pare. 

Kiikemiy  cmO.  He  rightly  classes  the  Kilkenny  coal  as  an  Aq' 
thracite ;  and,  by  his  analysis,  it  must  be  one  of 
the  purest,  as  it  contains  no  less  than  97  of  car- 
bon. But  it  seems  of  a  diflTerent  structure  from 
the  anthracite  found  on  the  continent,  having  a 
far  naore  compact  appearance,  with  a  metallic 
lustre  at  once  more  bright  and  steady;  wrisit 
so  brittle,  nor  so  ready  to  stain  the  fing^"' 
What  is  called  the  culm  of  Wales  by  Mr.  Kir- 
wan, and  which  he  regards  as  a  variety  of  thtf 

Swaiiaeftc«a.  specics,  is  probably  the  Swansea  coal,  of  wbicb 
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some  kinds  have  a  singular  and  highly  metallic 
lustre,  approaching  even  to  some  iron  ores  of 
Elba. 


STRUCTURE  I.      AMTBRACtTB. 

Aspect  1.  Compact.  From  Alliers,  Mont 
Blanc. 

From  little  St  Bernard,  accompanied  by  fine 
slate  with  vegetable  impressions. 

Aspect  2.  Landnar.  From  Regny,  near  St 
Simphorien.  Other  sites  of  both  kinds  are  above 
mentioned ;  that  of  Kongsberg,  in  Norway,  mixed 
with  native  silver,  being  among  the  most  interest- 
ing. 

STRUCTURE  II.      KIRWA^rTB. 

The  chief  differences  of  this  structure  have  been 
already  mentioned.  Mr.  Kirwan  observes,  that 
when  fresh  broken  it  frequently  appears  of  a  vio- 
let colour.  Its  lustre  he  estimates  at  4,  or  metal- 
lic ;  while  that  of  anthracite  is  from  3  tx>  4  ap- 
proaching metallic.  The  fracture  is  foliated,  but 
the  course  of  the  plates  variously,  confusedly  di- 
rected, as  in  some  kinds  of  common  coal.  Its 
fragments  are  often  coated  with  whitish  illinitions ; 

VOL.  I.  So 
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it  will  not  burn  till  wholly  ignited,  and  then  slowlj 
consumes  without  caking  or  emitting  flame  or 
smoke.     The  ashes  are  reddish  and  few. 

Our  learned  author  unaccountably  onuts  the 
nature  of  the  rock  and  gan^urt;  nor  does  he  re- 
pair the  deficiency  in  his  geolog^  essays. 

Aspect  1.    Kirwamtefrom  KUkemy* 
The  same^  with  the  gangart  and  specimen^  of 
the  incumbent  rocks. 

ji^ct  2.  The  Swansea  kind  also  burns  very 
alow^  without  flame,  and  yields  a  strong  and  lastmg 
noass  of  heat,  with  a  glowing  colour.  Swansea  is 
in  the  county  of  Glamorgan,  South  Wales,  io  a 
more  southern  latitude  than  Kilkenny. 

Kirwanite  from  Swansea. 
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This  useful  substance,  which  may  be  said  to 
form  the  gold  mines  of  England,  is  not  only  par- 
ticularly abundant  in  the  British  dominions,  but  • 
widely  diffused  over  many  parts  of  the  world. 
The  Netherlands  and  France  seem  to  follow 
Great  Britain  in  this  mineral  wealth ;  but  it  also 
appears  in  the  north  of  Italy,  and  various  parts 
of  Germany,  as  Silesia  and  Hessia*.  It  has  been 
used  in  the  north  of  China  from  time  immemo- 
rial, and  is  not  unknown  in  Japan.  Its  discpvery 
in  Australasia  would  add  little  to  the  advantages 
of  a  new  country  abounding  in  wood.  Con*  . 
cerning  the  coal  of  Africa,  nothing  seems  to  be 
reported.  In  the  territory  of  the  United  States 
of  America»  coal  is  said  to  abound  on  both  sides 
of  the  James  river,  but  particularly  in  Virginia^ 
and  towards  the  Ohio.  In  the  isle  of  Cape  Bre- 
ton there  is  an  extensive  bed  of  coal,  which  is 
chiefly  used  for  ballast. 

Coal  appears  to  have  been  anciently  known,  Andentine. 

^  There  is  a  mine  of  exceUeot  coal  id  limestone,  in  the  hill 
of  St.  Gingoolph,  near  Geneva,  pronounced,  as  Saussure  observesj 
§324,  St.  Gingo,  probably  the  source  of  a  ludicrous  oath  in 
England,  because  the  first  reformen  were  educated  at  Genera.     ' 

S  oS 
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not  only  in  China,  but  in  other  countries.  So- 
linus  *  evidently  indicates  the  use  of  coal,  when, 
mentioning  the  medrcal  waters  at  Bath,  he  says 
they  are  dedicated  to  Minerva,  **  in  whose  temple 
the  perpetual  fire  does  not  leave  embers,  but 
is  changed  into  rocky  lumps."  This  pretended 
miracle  was  the  natural  progress  of  a  coal  fire, 
caked  into  hard  cinders,  instead  of  the  soft  em- 
bers of  wood.  The  abundance  of  coal  m  the 
neighbourhood  of  Bath  also  favours  this  snppo- 
aition.  Nay,  Theophrastus  mentions  that  the 
smiths  of  Greece  sometimes  used  a  black  stone 
for  their  fires,  which  must  have  been  coal  f .  In 
England  it  seems  to  have  been  in  common  use  in 
the  twelfth  century ;  but  still  more  early  in 
Flanders. 

Coal  forms  prodigious  strata,  generally  rather 
descending  than  rising ;  but  the  hill  of  St.  Gilles, 
near  Liege,  may  be  said  to  be  chiefly  composed 
of  coal,  of  which  there  are  not  less  than  50  or 
60  strata.  The  deepest  mines  known,  are  said 
to  be  those  of  the  country  of  Namur,  some  of 

•   •  Cap.  «5. 

t  He  says  it  was  found  in  Ligurta,  as  ^as  arnber^  and  sbo  >o 
£iis ;  and  he  speaks  of  its  use  as  common  among  the  smidn.  For 
that  of  Liguria^  see  Mode  iv.  Gagas  whence  the  name  of  je^  ^ 
first  found  there^  was  near  Chimera,  probably  a  picad«Kil«»*>» 
arising  from  inflamed  cod. 
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which  descend  two  thousand  four  hundred  feet^ 
or  about  half  a  mile.  The  semidiameter  pf  the 
globe  is  about  3500  miles ;  so  that  our  know- 
iedge>  comparatively,  would  only  extend  to  the 
outward  texture  of  the  paper,  .of  a  common 
globe  three  feet  in  diameter. 

Mr.  Kirwan  has,  with  his  usual  accumulated  soils, 
reading,  discussed  the  various  soils  in  which  coal 
appears;  but  an  enumeration  of  the  differenjt 
beds  of  clay  and  stone,  would  little  interest  the 
general  reader,  while  the  scientific  may  consult 
his  work*.  The  beds  which  immediately  cor 
Ter  coal,  and  are  thence  called  its  roof,  are  shale^ 
(a  kind  of  clay-slate,)  and  argillaceous  sand- 
stone. Both  contain  impressions  of  vegetables, 
generally  such  gigantic  ferns  and  reeds  as  at  pre- 
sent astonish  the  traveller  in  the  tropical  regions. 
The  strata  on  which  coal  reposes,  which  are 
thence  called  floor,  sole,  or  pavement,  are  some- 
times shale,  or  indurated  clay ;  but  more  fre- 
quently sandstone;  and  often  the  red  ferrugi- 
nous kind,  which  is  esteemed  most  ancient.  The 
shells  are  chiefly  those  of  rivers,  and  seldom  those 
of  the  sea.  It  is  now  well  known,  from  the  ex- 
periments of  Mr.  Hatchet,  that  this  substance  is 
of  vegetable  origin ;  and  it  is  a  singularity,  but 
upon  which  no  general  theory   can   be  ^on- 

•  GcoL  Ess.  p,  sgo. 
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structed,  that  the  chief  beds  of  coal  occar  near 
the  mouths  of  great  rivers,  and  in  a  kind  of  pro* 
portion  to  their  relative  size.    Thus  the  immense 
Rhine,  which  seems,  like  many  other  powerful 
streams,  to  have  more  than  once  altered  its  estu- 
ary, has  in  its  vicinity  rocks  o£  coal  at  least  80 
feet  in  thickness^  while  more  moderate  strata 
are  found  near  the  Rhone,  the  Clyde,  the  Forth, 
the  Tyne,  the  Severn.    In  same  instances  the 
form  of  the  coal  district  is  that  of  an  isoscdes 
triangle,  the  vertex  being  towards  the  sea.   In 
savage  countries,   darkened  with  immense  fo- 
rests, and  where  wood  is  only  a  superflaons 
weed,  the  quantity  of  trees  overturned  by  age, 
tempests,  and  inundations,  exceeds  all  im^'oa- 
tion.    On  the  Missouri,  there  is  said  to  be  a 
bridge,  not  less  than  three  miles  in  length,*form- 
cd  by  successive  trunks  of  trees,  which  have  been 
stopped  in  their  progress ;  and  the  soil  near  its 
mouth  may  be  said  to  be  formed  of  alternate 
strata  of  timber  and  mud,  which  may  probabljr 
become  coal  and  shale,  for  the  use  of  nations  to 
be  born,  after  a  period  of  many  thousand  years, 
and  who,  perhaps,  may  faintly  trace  in  their 
annals  some  memory  of  a  celebrated  ancient  na- 
tion called  Britons. 

But  tliis  is  merely  an  excursion  of  theory,  and 
ngin  of  coal  is  far  from  being  precisely 
lined.    It  occurs  in  such  places,  and  with 
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such  circumstances^  as>  like  the  other  works  of 
nature^  seem  calculated  to  confound  the  faint 
light  and  puny  pride  of  human  reason. 

Patrin,  with  his  usual  insenuityj  enumerates   Painn'sre. 
some  of  the  most  striking  features^  which  accom- 
pany this  important  formation. 

<'  Many  similar  circumstances  «very  where 
accompany  beds  of  coal. 

*'  1.  It  is  known  that  this  deposit  must  have 
been  made  in  still  water^  and  that  it  has  been  found 
on  the  sides  of  the  soil  which  has  served  it  for 
base.  In  general,  beds  of  coal  have  their  extre^ 
mities  even  with  the  ground,  they  descend  ob- 
liqnely;  they  assume  in  their  depth  nearly  a 
horusontal  position,  afterwards  to  ascend  on  the 
opposite  side ;  so  that  by  taking  away,  in  idea, 
all  the  soil  which  covers  thenn  they  will  be  found 
to  have  nearly  the  form  of  a  boat :  it  has  been 
remarked  also,  that  they  are  thicker  at  their 
depth  than  at  their  ends. 

^'  This  disposition  is  manifest  in  a  great  num* 
her  of  mines,  and  especially  in  the  vast  coal 
mines  in  the  neighbourhood  of  Liege. 

**  2.  A  bed  of  coal  is  never  smgle :  at  Wliite<- 
haven  in  England  there  are  20,  one  above  aor 
other;  at  Liege  there  are  reckoned  60 • ;  three 

*  At  Gilmerton,  near  Edinburgh,  there  is  the  same  number. 
Williams,  i.  41. 
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or  four  are  most  commonly  found,  and  in  general 
of  nearly  an  equal  thickness. 

^^  3.  Each  bed  of  coal  is  separated  from  the 
others  by  several  rocky  strata,  which  are  nearly 
the  same  m  all  coal  mines. 

*'  Those  which  form  the  roof  and  the  wall, 
are  always  of  a  schistose  argillaceous  substance, 
a  kind  of  friable  schistus,  almost  always  sulphorei* 
ous :  afterwards  follow  strata.of  micaceous  sand- 
stone, which  seem  derived,  at  least  in  part,  from 
the  detritus  of  the  primitive  mountains  of  the 
neighbourhood. 

^^  These  strata  of  sandstone  are  often  separated 
by  small  schistose  layers,  which  contain  some 
symptoms  of  coal  y  they  are  both  often  repeated 
between  two  beds  of  coal. 

*^  It  Js  a  general  observation,  and  almost  with«- 
out  exception,  that  the  schistose  layei^,  and 
especially  those  which  serve  as  a  roof  to  the 
coal,  bear  impressions  of  vegetables,  particularly 
eapillaria,  ferns  and  reeds,  for  the  most  part  ex- 
otic. This  circumstance  has  led  several  natural- 
ists to  think,  that  coal  itself  is  composed  of  the 
remains  of  vegetables;  but  this  opinion  appears 
to  me  to  present  great  difficulties  *."t 

♦  **  One  of  the  facts,  which  is  most  opposite  to  it,  is  the  obscr- 
VAtion  made  at  Santa-Fe-de-Bogota,  by  the  naturalist  le  Blond,  who 
t  PWrin,  Mm.  V.  317. 
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,    Some  select  observations  concerning  coal  may 

be  added  from  various  authors. 

By  Mr.  Kirwan's  experiments  coal  commonly 

consists  of  about  60  carbon  and  40  bitumen^. 

Though  coal  has  never  been  found  crystallised,    sirnctwre. 

it  seems  to  split  into  regular  cubes ;  and  another 
singularity  in  its  structure  has  recently  been  ob* 
served,  that  between  the  layers  of  a  bright  bitu- 
minous appearance  there  are  thin  plates  of  a 
velvety  lustre,  bearing  a  strict  resemblance  to 
charcoal.    Coal  sometimes  contains  in  little  ca- 
vities, crystals  of  calcareous  spar,  perhaps  infil- 
trated from  incumbent  limestone.    These  crys- 
tals, towards  their  summits,  present  little  black 
zones,  arising  from  the  coaly  impregnation.  Ga-  ^JiooiL ^ 
lena,  or  sulphitti  of  lead,  is  also  found  in  the  coal 
of  Buckinghamshire.     Pyrites  are  common  in 
most  kinds  of  coal ;  and,  perhaps,  the  beautiful 

iridescent   illinitions,  which   in   some  rare  in- 

/ 

informs  us  that  beds  of  coal  are  there  found  at  an  elevation  of  13.200 
feet  perpendicular.  When  the  ocean  reached  such  a  height^  there 
would  be  above  its  level  but  a  small  number  of  islands  scattered 
x»ver  the  face  of  the  globe ;  and  it  is  not  any  how  seen,  how  the 
small  quantity  of  vegetables^  which  had  been  accidentally  brought 
from  these  summits  of  mountains,  into  this  immense  ocean,  could 
have  fonned  the  thinnest  bed  of  coal,  or  even  of  simple  turf.** — ^Is  not 
this  coal  of  Santa-Fe  anthracite  ? 

*  fiitumen  long  retains  its  properties.  That  found  on  the  bricks 
of  Babylon,  where  it  was  used  as  a  mortar  or  cement,  still  burns,  as 
Mf'  Parkinson  observed,  with  a  strong  bituminous  scent. 
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Stances  equal  all  the  colours  of  the  richest  gems, 
may  arise  from  the  iron  and  sulphur,  as  they 
greatly  resemble  tho^e  of  the  beautiful  ores  of 
Elba. 

Oxyd  of  copper  has  also  been  found  in  coal 
at  Scbemnttz  in  Saxony;  cinnabar  in  that  of 
Idria;  native  silver  in  that  of  Hessia;  nay,  gold 
decorates  the  coal  of  Reichenstein  in  Silesia.  It 
is  also  said  that  antimckiy  is  found  in  that  of  the 
isle  called  Bras  d'or,  near  Cape  Breton  in  Ame- 


rica ♦. 


Werner^  ar- 
nniffemeiit. 


Werner  has  arranged  one  species  of  coal  dd- 
der  his  genus  graphite,  namely  the  glance  coal ; 
which  he  again  subdivides  into  the  conchotdal 
and  the  slaty.     Glajice^  applied  in  the  Gaman 
sense  to  some  ores,  and  a  kind  of  coal,  implies 
that  they  have  a  peculiar  bright  lustre ;  and  his 
glance  coal  with  the  colour  of  tempered  steel,  or 
a  bright  variable  blue,  and  which  bums  without 
flame  or  smell,  is  the  same  with  that  found  at 
Swansea,  here  arranged  as  a  structure  of  anthra- 
cite; for  it  has  neither  the  appearance  nor  chemi- 
cal character  of  graphite.  The  slaty  glance  coal 
of  Werner,  the  kohlenblend,  orcoalblend  of  other 
German  mineralogists,  is  the  anthracite.  To  such 
inconsistencies  have  the  forced  and  unnatural 

*  Brongntart,  it.  10. 
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application  of  geDus  and  species,  to  inert  mat« 

ter,  reduced  even  the  ablest  authors. 

Of  common  coal,  Werner  numbers  two  spe* 

ciesy  the  blacky  and  the  brown. 

The  black  coal  contains  six  subspecies;  1.   Black coaL 

Pitch  coal;  2.  Columnar  coal;  3.  Slaty  coalj 

4.  Cannel  coal ;  5.  Foliated  coal ;  and  6.  Coarse 
coal.  The  first  is  jet  which  belongs  to  lithology  ; 
the  second  which  burns  without  flame  or  smell, 
is  an  anthracite,  as  Voigt  allows,  and  is  merely 
a  rare  variety.  But  from  the  want  of  judgement 
in  distinguishing  between  the  grand  and  import- 
ant substances,  and  those  which  are  merely  tri* 
fling  and  rare  varieties,  sometimes  only  excep* 
tions  or  excrescences,  the  very  arrangement  of 
mineralogtc  systems  is  oiQten  the  source  of  unne- 
cessary embarrassment;  the  separation  of  the 
pretended  species  being  sometimes  radical  and 
essential,  and  often  of  the  most  trifling  and  am- 
biguous nature ;  nay,  sometimes  as  ridiculous  as 
if  the  species  of  trees  were  to  be  estimated  by  the 
mosses  which  grow  upon  them,  the  fantastic  forms 
occasioned  by  accident,  or  the  cavities  hollowed 
by  the  hand  of  time. 

The  third  subspecies,  which  in  this  barbarous 
system  follows  jet,  a  rare  and  precious  substance, 
and  columnar  coal  which  is  confined  to  one 
hill,  the  Meissner  in  Hessia,  is  that  called  slafe 
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coaly  which  is  that  substance  universally  knowa 
by  the  sole  name  of  COAL,  which  is  diffused  in 
vast  exuberance  through  half  the  globe,  and 
supplies  nations  with  necessary  fuel  and  opulent 
manufactures !  This  instance  of  want  of  judge* 
ment  may  be  added  to  numerous  others  alreadj 
observed  by  Mr,  Chenevix  *. 

The  fourth  subspecies  of  Werner  is  cannelcoal^ 
so  called  from  the  enunciation  of  the  word  candle^ 
in  Scotland  and  the  north  of  England,  because 
its  flame  is  clear  and  pure,  like  that  of  a  candJe. 
By  many  French  writers,  and  even  by  Brocbant 
and  Brongniart,  it  has  been  strangely  confounded 
with  Kilkenny  coaly  which  being  an  anthracite 
>mits  no  flame ;  a  clear  distinction,  indicated  bj 
the  simplest  chemistry  of  nature.     It  is  not  only 
found  in  several  coal  mines  of  the  north  of  En- 
gland,  but  in  those  of  Gilmerton  near  Edinburgh. 
When  very  pure,  it  is  made  into  various  little 
vessels,  snuff-boxes,  and  ink-holders.     The  Ro- 
man writers  mention  jet,  as  a  chief  mineral  pro- 
duct of  Britain,  and  some  suppose  that  the  can- 
nel  coal  is  intended,  but  it  would  rather  appear 
to  be  the  real  jet  found  on  the  eastern  coasts, 
particularly  that  of  Norfolk,  and  which,  as  the 
substance  is  merely  bituminous  wood,  may  either 

*  See  his  Critique  on  the  Weraerian  system^  in  the  AnnaJet  de 
Chimie,  1800. 
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proceed  from  parts  of  the  submarine  forest,  re- 
cently observed  on  the  coast  of  Lincolnshire : 
or,  as  it  is  very  light,  may.  be  brought  by  the 
sea  from  a  great  distance. 

The  fifth  subspecies,  the  foliated  or  laminar,  is 
found  in  the  Electorate  of  Saxony,  and  in  Sile* 
aia;  but  it  may  certainly  be  observed  in  almost 
every  coal  pit,  as  in  fact  almost  all  coal  may  be 
6aid  to  be  slaty ;  nay,  Werner  has  arranged  it     ^ 
himself  under  that  subdivision.    The  last,  and 
very  important  subspecies,  is  coarse  coal,  which, 
forsooth,  has  been  found  in  the  coal  works  near 
Dresden  !    It  is  too  well  known  to  many  of  my 
readers,  and  rather  too  abundant  on  the  London 
.wharfs.     By  such  sagacious  subdivisions,  an  im- 
pure gold  must  be  regarded  as  a  different  metal. 
It  may,  perhaps,  be  satisfactory  to  complete 
this  brief  view  of  Werner's  coal,  which,  like  the 
magical  mirror  of  Dr.  Dee,  formed  of  cannel 
coal,  represents  spirits  and  species  of  all  kinds 
and  dimensions,  with  some  account  of  his  other 
division,  that  of  brown  coal,  which  contains  five  Brown  e<»i. 
subspecies.  I.  Bituminous  wood;  2.  Earth  coal; 
S.  Alum  earth;  4.  Common  brown  coal;  and 
5.  Moor  coal. 

The  ^rst  is  an  important  and  w Aely  difiused 
substance  which  may  be  said  to  form  rocks,  or 
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rather  mountain  masses*  by  the  Germans  called 
Bergartsi  for  as  rocks  may  be  foraied  of  sbelk 
and  other  animal  substances,  so  they  may  be 
constituted  of  the  venerable  remains  <^primeiail 
vegetation.  This  kind  is  the  Bovey  coal  of  En- 
gland ;  and  in  the  Prussian  amber  mines  is  found 
with  adhering  amber.  It  is  the  Surturbrani 
of  Iceland  where  it  abounds;  and  is  difiiised 
through  many  parts  of  Germany,  France, 
Russia,  Siberia,  and  other  grand  regions  of  tlie 
world. 

The  ^^c(m(/ subspecies,  earth  coal,  is  sometimes 
found  with  the  former,  being  merely  bituminous 
wood  more  decomposed.    The  third,  or  afi«» 
earth  is  certainly  a  most  capricious  alteratioiif 
as  he  had  formerly  and  properly  arranged  it 
among  the  argils,  and  it  ought  in  lithdogyto 
stand  at  the  very  head  of  that  class.    It  may 
have  been  used  as  a  fuel,  as  orsten  is  in  Ire/and; 
and,  perhaps,  Mr.  Werner  may,  in  his  annual 
almanack  of  classification,  arrange  that  lim^ 
stone  among  the  coals.    The  fourth  subspecies^ 
common  brown  coalj  is,  by  Mr.  Jameson^s  own 
account,  the  same  with  the  first  or  bituminous 
wood,  being  found  at  Bovey,  and  in  PrussiSf 
with  amber ;  so  that  it  can  hardly  be  called  a 
variety,  certainly  not  a  diversity.    Thef/tlh  ^ 
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last  subspecies,  that  of  Moor  coaly  is  again  a  mere 
variety  of  bituminous  wood,  but  more  brittle,  as 
it  is  mingled  with  reeds. 

The  anthor  must  confess,  that  when  he  had 

perused  Werner*s  account  of  the  coals,  his  ideas 

of  the  subject  were  far  more  confused  than  ever 

they  were  before;  so  that  he  seemed  with  great! 

study  to  have  learned  ignorance*  This  effect  must 

necessarily  arise,  when  subjects  of  the  utmost 

importance,  and  of  the  most  trifling  minuteness, 

are  presented  to  the  mental  eye,  as  of  equal  mi^- 

nitude.  By  the  unhappy  microscope  of  external 

characters,  an  insect  may.  appear  like  an  de* 

phant ;  while  common  sense  and  chemistry  caa 

alone  present  the  objects  as  they  really  are.    It 

18  the  chief,  if  not  the  only,  use  of  systems  in 

natural  history,  to  assist  the  memory;  and  for 

this  purpose,  that  the  fisu^ulty  may  not  be  strained 

and  overpowered,  it  is  the  office  of  a  judicious 

arrangement,  to  present  the  chief  objects  in  the 

£9re-ground,  while  the  others  are  marked  at^ra* 

dual  distances,  that  the  mental  eye  may  repose^ 

as  upon  a  landscape,  painted  by  a  master  artist 

But  to  return  to  a  more  immediate  view,  of  the      soib. 
subject.     It  is  not  a  little  remarkable  that  dif- 
ferent qualities  of  coal  are  found  in  different 
strata  of  dissimilar  rocks,  thus  confirming  an 
observation  already  made,  that  the  quality  of 
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mineral  substances  is  often  influenced  by  their 
gangarts.  Mr.  Kirwan  has  observed,  and  he 
has  illustrated  the  observation  by  many  ex- 
ampleS)  that  the  soils  containing  coal  are  chiefljr 
clay  and  sandstone^  often  both  together;  which 
are  followed  by  the  rarer  instances  of  coal  found 
under  trap  or  basaltin^  which  may  also  assnme 
the  form  of  amygdalite;  or,  by  the  coarseness  of 
the  particles^  become  a  basal  ton  or  grunsteia 
Thick  beds  of  coal  have  also  been  found  amid 
the  strata  of  limestone.  As  the  theme  is  of  great 
importance  to  national  and  individual  wealth 
and  prosperity,  it  may  be  proper  to  subjoin  the 
brief  general  view  by  Brongniart. 

"  The  coal  regions  follow  in  general  the  same 
order  of  composition.  1.  Psammites  (micaceous 
and  ferruginous  sandstone,  with  a  cement  gene- 
rally of  argil^)  often  large  grained :  they  are  not 
only  composed  of  quartz  and  mica,  but  of  frag- 
ments of  all  kinds  of  rocks,  particularly  of  fel- 
spar. 2.  Argillaceous  and  micaceous  schisti; 
presenting  on  their  plates  impressions  of  fisbes 
and  vegetables,  which  generally  belong  to  the 
families  of  ferns  and  grasses.  3.  Beds  of  mart, 
carbonated  lime,  or  indurated  clay.  4.  A  kin« 
of  secondary  argillaceous  porphyry^  which  con- 
tains branches,  roots,  and  even  entire  petrific* 
trees.     5.  Argillaceous  iron  ore.     6.  R^^^* 
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pebbles  enveloped  in  ferraginous  sand."  *  He 
afterwards  observes,  that  the  limestone  which 
contains  coal,  often  becomes  black  from  inhala- 
tions of  the  bitumen,  while  the  inherent  shells 
are  of  a  white  colour. 

A  remarkable  circumstance  in  coal  mines  issuptord^Ob 
the  frequent  occurrence  of  what  our  miners  call 
slips  or  dykes,  while  the  French  call  them  creins 
Qv  failles,  consisting  of  indurated  clay,  basaltin, 
called  whin  in  Scotland,  and  sometimes  of  sand- 
stone. These  are  sometimes  of  great  extent,  and 
a  whin-dyke  is  said  to  pass  across  the  estuary  of 
the  Forth,  from  East  Lothian  to  Fife,  a  distance 
of  10.  or  18  miles.  These  slips  intersect  the 
strata  of  coal,  almost  at  right  angles ;  and  ge« 
nerally  derange  them,  in  regard  to  elevation,  the 
stratum  of  coal  being  higher  and  lower  on  the 
different  sides  of  this  interruption.  It  seems  a 
general  observation  that  the  strata  always  sink, 
on  what  may  be  called  the  back  of  the  slip, 
which  seems  to  indicate  .that  the  matter  was 
ejected  from  beneath,  and  that  the  consequent 
cavity  had  occasioned  the  subsidence  on  that 
side;  These  slips  sometimes  contain  fragments 
of  coal  t*    They  appear  in  the  section  of  the 

•  Min.  ii.  6. 

t  Near  the  dips  the  quality  of  the  coal  changes  $  it  tometiincf 
feeoomea  iridescent  ^  still  nearer  it  splits  and  is  friable  3  then  b«- 

TOL.  I.  S  P 
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noted  hill  of  St  Gilles^  near  Liege,  Gennett 
has  inferred  that  there  are  in  this  hill  not  lea 
than  61  beds  of  coal  which  are  salient,  or  in  the 
mining  language  rise  to  the  dtnf,  at  distinct  dis* 
tances,  but  only  23  are  worked.  The  coil 
mines  of  Anzin,  near  Valeneienaes,  described 
by  Danbnisson,  present  stngutar  lai^  ^gzags 
which  seeita  to  defy  aH  theory,  except  the  prodi* 
giOns  power  of  steam,  arising  from  internal  fiiw 
and  waters,  and  acting  while  the  beds  werejel 
soft. 
Cojii  miBM  of  The  limits  and  natnre  of  thi» work  do  notpe^ 
mit  a  description  of  the  important  coal  mine^ 
even  of  Engliand.  Those  of  Newcs*lc  art  the 
most  celebrated,  as  they  have  sapplied  thecs]H« 
tal.  for  many  ages.  The  land  which  coven  tbese 
mineral  treasures,  is  often  fertile,  and  ties  on  ai 
argillaceous  sandstone^  which  forms  cfocBcDt 
grindstones,  not  only  common  in  Engtand,  but 
exported  to  other  countries.  Even  the  roads  ait 
grand  monuments  of  bnman  industiy^  thpe  tnr 
Teller  being  astonished  to  see  large  carts  loaded 
with  coal,  proceeding  without  horses  or  gnid«» 
on  wheels  adapted  to  wooden  ways  defended 
with  iron.  The  coal  mines  of  Whiteharcn,  oa 
the  western  coast,  are  the  more  remarkable,  as 

comet  ^uU,  earthy,  and/jtak  were,  identified  wilh  itfi^f-  ^'^ 
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they  are  contitmed  for  a  space  of  more  than  1200 

yards>  or  two  thirds  of  a  mile  under  the  sea;  a 

situation  like  that  of  a  mine  in  Cornwall»  where 

the  raging  waves  are  heard  over  head,  most  ter« 

rible  to  the  imagination.    The  most  celehrated 

coal  mines  of  France  are  those  of  St.  Etienne,  in 

the  department  of  the  Loipe,  which  have  been 

worked  for  many  centuries.    Those  of  Flanders 

are  also  of  anbient  reputation:   and^  perhaps^ 

our  attention  to  this  valuable   substaace  was, 

like  many  other  usefol  improvements,  derived 

frbm'Our  commerce  with  the  Flemings  *• 

Even  in  the  same  bed  the  coal  is  sddom  of  tiie 
BMiie  quality,  or  homogenous ;  so  that  many  of 
the  German  sub^visfons  wbtild,  in  tlie  case  of 
any  other  substance,  be  re^rded  as  mere  varie- 
ties. Such  is  Uie  fibrous  coal  pf  Estner,  which 
Was  broi^ht  from  Newcastle ;  the  ribbon  coal 
of  Irvin  on  the  western  coast  ^  Scotland ;  the 
parrot  coal,  said  by  some  to  be  so  cabled  from  its 
iridescence,  while  others  suppose  that  it  received 
its  name  from  the  crackling  noise  it  makes  when 
fi^st  kindled.  It  is  surprising  that  Werner  has 
not  arranged  the  earthy  coal,  catted  smut  or 
culm,  as  a  dislHict  subspecies.     It  has  been  ob- 


^  AooohUDgtoBuflbn,  Mia.«.il78»4to.  the  deepest  «oil 
ixt  those  of  Naio«r>  S«4Q9leei. 

£p2 
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served,  that  where  the  coal  approaches  the  dip, 
it  has  lost  its  bitumen,  whence  it  is  argued,  thai 
the  slip  rose  heated  from  beneath ;  while  others 
only  infer,  that  the  bitumen  has  been  absorbed 
by  the  humid  rock.     In  confirmation  of  the  for- 
mer opinion,  it  is  added^  that  in  the  north  of 
Ireland  the  layers  of  flint  become  red  and  light 
when  they  approach  the  whindyke;  and  speci- 
mens which  I  have  seen»  certainly  bore  eveiy 
mark  of  having  been  affected  by  great  heat 
Iridescent       The  iridesceuce  of  coal  often  penetrates  a  large 
mass,  and  appears  in  almost  every  direction.  In 
the  peacock  coal  of  Wales  or  Somersetshire,  this 
iridescence  often  assumes  a  strong  resemblance 
of  what  hre  called  the  eyes  in  a  peacock's  tail*. 
In  that  of  the  valley  of  Uangolen,  the  iridescence 
consists  of  steel-purple^  crimson^  green,  yellow, 
and  blue,  disposed  in  zones.     But  by  for  the 
most  beautiful  of  this  kind,  is  a  coal  foaod  in 
small  portions,  near  Valenciennes,  in  which 
crimson,  green,  blue,  and  yellow,  perfectly  opa- 
lise  or  interchange ;  so  that  the  substance  has 
more  splendour  than  even  the  noble  opal.   The 
exquisite  vivacity  of  the  tints  can  only  be  eqaal- 
led  by  some  of  the  celebrated  iron  ores  of  Elba; 

•  Mr.  Parkinson,  Org.  Rem.  vol.  i.,  informs  v$  that  pe«cock 
coal  is  found  in  Somersetshire  at  a  considerable  depth,  tbeiitf** 
being  mingled  with  fossil  shells^  andveatiges  of  fern. 
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and  probably,  on   a  chemical  analysis,   these 
kinds  of  coal  would  be  foand  to  yield  a  small   ' 
portion  of  iron  and  sulphur. 

The  structure  of  coal,  as  already  mentioned, 
may  be  regarded  as  universally  schistose:  and  it 
is  believed  that  even  the  colnnmar  may  be  con- 
sidered on  a  large  scale>  in  the  same  p6int  of 
view,  that  is,  the  columns  are  horizontal,  and 
piled  like  billets  of  wood  on  each  other.    The 
small  columnar  kind  found  in  Scotland,  consists 
of  little  columns,  about  half  an  inch  in  diame- 
ter»  and  a  few  inches  in  lengthy  united  in  a  com- 
mon base  *.     Its  form  seems  to  arise  froni  the 
ferruginous  gangart,  which  envelopes,  ^s  lA  a 
sheath,  the  little  columns  of  coal;  and  it  is  like- 
wise said  to  occur  in  a  form  merely  schistose. 
It  is  in  fact  so  minute  z&  rather  to  belong  to  li- 
thology.   The  chief  variations  of  coal  can  there- 
fore only  be  classed  as  aspects. 

Aspect  1.  Common  coal.  This  substance  is 
only  observable  when  it  presents  some  remarkable 
diversities,  is  accompanied  with  singular  accidents, 
or  is  brought  from  new  regions. 

*  Mr.  Jameson,  Dumf.  160^  says  it  is  foand  about  four  miles 
from  New  Cumnock,  Ayrshire,  along  with  graphite,  which  is  als« 
sometimes  columnar. 
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Coal  from  Australasia. 
The  same  from  China. 
The  same  from  Cape  Breton. 
BibboQ  coal,  from  Irvine^  Scotland. 
Peacock  coal,  from  Wales,  or  Somersetshiit. 
Opaline  coal,  from  Valenciennes. 
Coal  with  calcareous  spar,  frxim  Derbyshire. 
With  lead,  from  Buckinghamshire. 
With  foliated  pyrites,  and  white  veins  of  calca- 
reous spar,  from  Derbyshire,  &c 
With  antimony,  from  North  America. 
With  cinnabar,  from  Idria. 
With  copper  ofe,  from  Saxony. 
With  native  silver,  from  Hessia. 
With  gold,  from  Silesia. 

Aspect  2.    Lamnar  at  FoUated. 
From  Saxony  and  Silesia. 
From  the  mines  of  Wodensbury,  or  Wjnsbury, 
m  Staflfordshire.  It  is  commonly  of  inferior  quality. 

Aspect  S.     Cannd  coal.    This,  occurs  in  more 
thick  and  compact  layers,  and  the  fracture  is  some- 
times even,  sometimes  large  and  flat  conchoiclal. 
Cannel  coal,  from  Lancashire  and  Shropshi^' 
The  same,  from  Gihnerton  and  Muirkirk,  in 
Scotland. 
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Aspect  4.     Columnar  coal. 
As  the  German  kind  belongs  to  anthradte,  so 
it  is  probable  that  the  Scotish  is  of  the  same  de-^ 
scription ;  the  latter,  however,  presents  the  velvety 
appearance  of  the  charcoal  plates  in  common  coal ; 
btit  is  so  deeply  impregnated  with  oxyd  of  iron, 
that  it  is  partly  of  a  brown,  partly  of  a  metallic 
lustre ;  which  may  not  only  be  the  cause  that  it 
does  not  flame,  but  is  probably  the  original  source 
of  its  columnar  form,  whichiron  often  affects ;  and 
as  the  power  and  predominance  of  that  metal  are 
▼ery  great,  it  often  manifests  its  presence,  by  in- 
ducing almost  any  other  substance  to  assume  its 
tendencies. 
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This  name  has  been  assigned,  with  great  pro^  Name. 
priety^  by  Brongniaft  to  the  substance  which 
Werner  fa^  called  brown  coal,  with  bis  tisaal  at^ 
tacbment  to  colours,  which  of  all  denottiinations 
are  the  most  vagae  ^nd  illusory.  Some  who 
prefer  Gredb  etymons  might  call  it  x^fliiCj  de- 
rived,  in  like  manner,  from  wood;  but  the  Latin 
language  is  equally  classical  with  tlie  Greeks  and 
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IS  of  general  use  in  the  definitions  of  natural  his- 
tory; so  that  there  seems  no  reason  for  its  ex- 
elusion^  while  on  the  contrary  its  admission  af- 
fords  a  pleasing  variety. 

The  account  of  lignite,  given  by  Brongniart, 
is  so  complete,  clear,  and  satisfactory,  that  it 
shall  be  translated  with  a  few  subjoined  observa- 
tions ;  after  premising  that  one  of  his  varietiesi 
namely  jet,  rather  belongs  to  litbology  in  every 
sense,  as  it  is  found  in  small  pieces,  and  only  ap^ 
plied  to  minute  purposes  of  use  or  decoration. 

The  others  are  found  in  large  beds  or  masses, 
by  the  Germans  called  bergarts;   and  though 
many  rocks  are  composed  of  shells^  corals,  ma* 
drepores,  and  other  animal  remains,  the  reader 
might  be  startled  at  the  idea  of  a  rock  composed 
of  wood.    Yet  rock-salt,  which  will  be  treated 
among  the  Anomalous,  perhaps  affords  an  idea 
little  less  incongruous ;  and  too  great  precision 
would  lead  to  neology,  which  ought  always  to 
be  avoided,  except  in  cases  of  indispensable  ne- 
cessity.  Rocks  of  pumice  or  of  obsidian,  or  even 
of  topaz,  are  ideas  equally  new  to  the  geoerality 
of  readers,  yet  they  exist  in  nature,  which  most 
be  followed,  and  not  controlled. 
firongiiiart*8       «  The  combustiblc  minerals  which  belong  to 

•cconiiL  , 

this  species,  are  characterised  by  the  odour,  and 
the  products  of  their  combustion.    The  odour 
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they  spread  in  burning,  is  pungent,  often  fetid, 
and  has  no  analogy  with  that  of  coal  or  bitn-i 
mens.  They  burn  with  a  clear  flame,  without 
bubbling  or  caking  like  coal,  or  running  like  so* 
lid  bitumens.  They  leave  powdery  ashes  like 
those  of  wood,  but  often  in  greater  quantity, 
more  ferruginous,  and  more  earthy :  they  seem 
to  contain  a  little  potash  *.  These  combusti-^ 
bles  give  an  acid  by  distiUation,  which  coal  doe» 
not.   •  ^ 

"  Lignites  vary  in  colour  from  deep  and 
shining  black,  to  an  earthy  brown :  the  texture 
of  the  greater  part  of  the  varieties  indicates  theii! 
origin,  and  gives  rise  to  their  name.  The  woody 
tissue  is  oftea  observed,  though  sometimes  it  had 
wholly  disappeared.  The  fracture  of  lignite  is 
compact,  often  resiniform  and  conchoidal,  or 
shining  and  straight. 

«*  The  external  characters  of  the  varieties  of 
the  species  differ  too  much  among  themselves, 
to  allow  them  to  be  farther  generalised. 

"  1.  Lignite  Jet  if.  It  is  hard,  solid,  compact, 
and  capable  of  receiving  a  very  bright  polish ; 
it  is  opake  and  of  a  pure  black ;  its  fracture  is 
undulated,  and  sometimes  shining  like  that  of 

«'  *  M.  Mojon  found  about  3  in  100  in  the  ashes  of  the  hitti- 
vinous  wood  of  Castelnuovo. 
"  t  Jet*  HaOy — Pechkohle,  piciform  coaL    Brock:* 
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pitch.    Us  specific  gravity  is  IfiSQ.    It  is  said 
to  be  aometimes  lighter  than  water*. 

*^  This  rariety  is  found  in  layers  of  little  thick- 
nessj  in  marly,  schistose,  calcareous,  or  sandy 
beds.  The  organic  tissue  of  wood  is  sometimes 
observed  io  it. 

^  This  lignite  is  found  in  France;  in  Pro- 
vence; at  Belestat,  in  the  Pyrenees;  in  the  de- 
partment of  the  Audefy  near  the  village  of  Barns, 
six  leagues  to  the  south  of  Carcassone;  this 
Sometimes  contains  amber;  and  near  Qailiao, 
in  the  same  department,  in  the  commvmesof 
Ste.  Colombe,  Peyrat  and  Bs^tkle;  it  is  at  the 
depth  of  10  or  19  yards,  in  oblique  layers,  be* 
tween  beds  of  sandstone ;  but  these  layers  srs 
neither  pure  nor  continuous.  Jet,  proper  to  be 
worked,  is  found  in  -masses,  the  weight  of  which 
seldom  exceeds  50  pounds.  Tbese  mines  have 
been  wrought  for  a  long  time,  and  have  pro- 
duced a  considerable  quantity  of  jet,  which  ii 
cut  and  polished  in  the  same  country. 

"  In  Germany,  near  Wittemberg  in  Saxony; 
it  is  also  there  wrought  and  polished.  Veiy 
fine  jet  has  been  found  in  Spain,  in  Galicia)  ^ 

**  •  I  doubt  if  real  jet  be  ever  lighter  than  water.  This  p«)p«9 
wBwu  lather  to  belong  toabe  next  vafiety." 

t  An  account  of  the  manufacture  of  Jet>  iii  the  departaient  of  <^ 
Aode,  may  be  fomid  in  the  Jour,  des  Minesi  Na  4i  p-  Si-^^' 
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m  the  Asturias.  In  short,  it  i»  mentioned  as  oc^ 
eurring  in  Iceland,  in  the  western  part  of  that 
isle. 

'^  Of  this  combustible,  ornaments  are  made^ 
particularly  mourning  trinkets.  Jet  is  polished 
with  water,  on  a  wheel  of  sandstone,  worked  ho* 
rizontally.  Jet,  mingled  with  pyrites,  is  generally 
rejected. 

**  2.  Friable  lignite*.  This  variety  is  found 
in  extensive  and  thick  beds ;  it  is  of  a  bright 
black,  but  less  bright  than  the  preceding  kind ; 
what  above  all  distinguishes  it,  is  its.  great  fria^ 
bility ;  its  surface  is  always  cracked,  and  its  mass* 
es  are  divided,  with  the  greatest  facility^  into  a 
number  of  cubic  pieces,  a'  character  which  Kg- 
nite  jet  does  not  present.  In  some  instance^ 
the  tissue  of  vegetables,  which  have  formed  it, 
is  observable. 

^^  Friable  lignite  is  more  abundaot^  and  con-* 
sequeutly  more  useful  than  the  two  first  varieties. 
It  is  found  in  horizontal  beds,  often  ttuck  and 
extensive,  but  is  never  found  in  such  large  mass* 
es  as  coal,  with  which  it  has  very  improperly 
been  confounded.  It  not  only  differs  by  its  pro* 
perties,  but  it  also  differs  in  its  locality.  It  is 
found  in  masses  of  sand,  which  often  fill  calca* 

•«  •  MoorkohU,  mudcoaJ.    Brock:* 
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reous  valleys,  or  which  lean  against  the  hills 
which  skirt  them.'  It  is  also  found,  but  more 
rarely,  in  argillaceous  marl. 

^'  This  combustible  is  common  enough  iu  the 
south  of  France,  particularly  in  the  department 
of  Vaucluse.  I  have  found  it  under  the  circum- 
stances  I  have  just  mentioned,  at  Pioh'o,  near 
Orange. 

''  It  is  found  in  very  large  mass,  at  Ruette, 
department  of  the  Forests. 

*'  It  easily  bums,  but  emits  a  very  disagree- 
able odour.  It  can  only  be  used  in  mana&c* 
tures,  and  to  burn  lime.  Smiths  cannot  use  it 
in  their  forges. 

**  3.  Fibrous  lignite  *.  Its  colour  varies  ftom 
a  clear  blackish  thrown  to  a  clove  broim.  1^ 
has  a  perfect  woody  form  and  texture,  conse- 
quently its  longitudinal  fracture  is  fibrous,  and 
in  its  transverse  fracture  are  perceived  the  annnal 
circles  of  the  wood. 

**  It  is  easier  to  break  than  Wood;  under  the 
knife  it  assumes  a  kind  of  lustre. 

«*  This  lignite  is  sometimes  found  in  consider- 
able masses. 

"  It  is  found  in  France,  in  the  neighbourhood 
of  Paris,  near  St.  Germain,  in  the  isle  of  Chatou, 

"  *  Gtmeinef'lUuminotes'holi,  cpmmon  bituxninoui  wood.— 
Wcm." 
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which  seems  to  be  entirely  formed  of  it ;  and 
near  Vitry,  on  the  banks  of  the  Seine^  there  is 
a  thick  bed  of  trunks  of  trees  well  preserved 
(Gillet  Lamnont).  In  the  department  of  Arri^ge, 
the  clefts  of  this  lignite  are  penetrated  with 
sparry  carbonate  of  lime.  In  Liguria,  near  Cas- 
te!-Nuovo,  at  the  mouth  of  the  Magra,  it  is  in 
thick  and  very  extensive  beds.  In  Hessia,  near 
the  mountain  of  Ahlberg,  the  layer  is  two  yards 
thick.  In  Steinberg,  near  Munden  in  Hanover^ 
it  forms  two  layers,  one  10  yards,  and  the  other 
six,  which  are  separated  by  a  bed  of  rock  from 
12  to  14  inches  thick.  In  England,  at  Bovey 
near  Exeter,  there  are  17  thick  beds,  which  are 
at  a  depth  of  about  66  feet,  under  sand,  and  in 
potters  clay.  In  Iceland  it  is  very  abundant, 
and  is  called  surturhrandi  the  trunks  which 
form  these  heaps  are  very  distinct,  and  seem 
merely  to  have  been  compressed. 

''  But  this  lignite  is  still  more  common  in  little 
detached  masses ;  sometimes  it  accompanies  the 
preceding  varieties  ^  .sometimes  it  is  found  alone» 
in  small  layers,  in  the  midst  of  beds  of  argil  or 
of  sand.  It  is  met  with  almost  every  where,  and 
is  used  as  fuel  in  those  places  where  it  is  abun- 
dant. 

.**  This  vegetable,  rather  than  mineral  com- 
bustible, being  scarcely  decomposed,  would  not 
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deserve  to  form  a  variety  in  the  systems  of  mine- 
rals,  if  it  did  not  pass  by  imperceptible  degrees 
to  the  varieties  which  precede  it,  and  to  that 
which  follows.  Its  history,  in  strict  laoguage, 
more  properly  belonging  to  geology,  than  to 
mineralogy. 

^  Earthy  lignite'^.  This  substance  is  black, 
or  of  a  blackii^  brown,  mingled  with  a  reddish 
cast.  Its  fracture  and  aspect  earthy,  fine  grain* 
ed,  rather  soft,  even  friable,  smooth  to  the  fed, 
and  becomes  bright  by  scraping.  It  is  nearly 
as  light  as  water.  It  burns^  emitting  a  disa* 
greeable  smell. 

*^  It  not  only  often  contains  remains  of  vege- 
tables, but  sometimes  itsdf  presents  the  textare 
of  ttrood,  without  ever  possessing  either  Ae  co- 
lour or  brigbtnesik,  or  the  hardness  of  the  pr^* 
c^ditig  varieties. 

«  Earthy  lignite,  burns  sufficiendy  free  to  be 
used  as  foei ;  it  gives  a  gentle  and  equal  heat, 
btt  exhales  ati  odour  gefierally  uttpteasaat»  but 
MMeCimM  rather  agreeaM^. 

•*  It  is  found  somethnes  in  the  midst  of  aetfoB* 

«  •  BHumAntm^  koherde,  4ja|thy  bitttttinoiift'  wood.  BtoA. 
Vulgarly  earth  of  Cologne,  and  sometiincs,  but  improperly  ^^' 
Umber,  properly  to  called,  which  come*  from  Itely,  or  the  E*^ 
contaixung '  nothing  that  is  combustible,  cannot  belong  totba^g^ 
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d^ry  earths  ia  the  neigbbaurhood  of  coal  mines  ( 

somefcimes,  and  even  most  ofben^  in  allavial  Iand« 

^*  We  shall  mention^  as  an  authentic  exavple 

of  tliis  variet J,  the  earthy  lignite  of  the  environs 

of  Cologne^  known  in  trade  by  the  name  of  earth 

of  Cologne,  as  it  is  wrought  at  a  little  distance 

iroot  that  city,  near  the  villages  of  Bruhl  and 

Liifailari.    This  lignite  forms  very  extensive  beds 

of  eight  or  ten  yards  in  thickness^  which  are  si^ 

tuated  under  considerable  elevations^    It  is  im«^ 

mediately  covered  with  a  bed,  more  or  less  thick, 

of  rdled  pebbles  of  qnartz  and  jasper,  as  large 

*s  ^ggs,  and  reposes  on  a  bed  of  white  argil,  of 

an  unknown  thickness.     The  bed  of  lignite  is 

Ikomogenous ;  but  fossil  viegetaUes  are  found  in 

it,  very  well  {ureserved*    They  are,  1.  Trunks 

of  trees,  lying  one  on  the  other,  without  any 

l>rder,the  wood  being  black  or  reddish,  generally 

.  00m pressed :  they  easily  exfoliate,  by  dryitig.in 

the  open  air.    Some  belong  to  trees  of  the  dico» 

tyledon  kind,  others  are  fragments  of  pakn*treea 

Among  these,  M.  Coquebert*Mon1bpet  hasismid 

some  which  are  full  of  small  ronnd  pyritic  bodtet^ 

resembling  grains  of  smaU  shot  *.    This  wood 

*'  •  M.  Heimhat  Iremvkfed  in  tlie  ligsite  of  K«keA-noi^eiih«  ia 

Thuringia,  small  elongated  spherical  substancesi  resembling- 4  pod 
of  two  partitions.  M.  Biumenbach  supposes  them  to  be  imilocalar 
lih«lreoaptiik»H  {Jmnmiidei  Mm,  Mot  iOi.)" 
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burns  very  welU  and  even  with  a  kind  of  flame. 
S.  Woody  fruits^  the  size  of  a  nut,  and  which 
have  been  known  to  be  those  of  a  species  of  the 
palmtree  fareca).  The  lignite  of  Cologne  con- 
tains about  0^20  of  ashes^  rather  alcaline  and 
ferruginous  (Ant.  L.  Brongniart.)  Its  uses  are 
various ;  it  is  worked  in  open  air  with  a  simple 
spade ;  but  the  more  easily  to  transport  it,  it  is 
wetted,  and  moulded  in  vases,  which  give  it  the 
form  of  a  truncated  cone. 

'f  It  is  used  as  fuel  in  the  environs  of  Cologne. 
It  bums  slowly  but  easily,  and  without  flame, 
like  tinder,  giving  a  lively  heat,  and  leaving  verjr 
fine  ashes.  These  ashes  being  considered  as  a 
very  good  manure,  to  obtain  them  a  part  of 
this  lignite  is  burnt  on  the  spot  where  it  is 
wrought. 

^^  Earth  of  Cologne  is  more  especially  nsed 
for  painting  in  distemper,  and  even  in  oil  co- 
lours. The  Dutch  use  it  to  adulterate  their 
snuff;  when  it  is  not  mixed  in  too  great  a  quan- 
tity it  gives  the  snuff  a  fineness  and  softness, 
which  is  much  esteemed,  and  cannot  be  in  the 
least  injurious.     (Faujas.) 

"  This  lignite  is  also  said  to  be  found  in  Hessia, 
Bohemia,  Saxony,  Iceland,  &c.  (Brochant);  but 
as  there  has  been  a  confusion  between  this  com- 
bustible and  the  variety  of  ochre,  called  umbetp 
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we  cannort  be  positive  that  th^M  local  indica- 
tioDs  ha?e  really  any  relation  M  eaithy  lignite. 

*«  It  may  ha?e  been  (^bservedi  from  what  ha» 
be^  just,  said  on  the  sitaatiom  peculiar  to  somd 
^nrieties  of  lignites,  that  this  fossil  combn^ibte 
belongs  to  soils  of  the  most  recent  formation^ 
9ittce  it  is  only  found  in  actfMions  of  sand  of 
(urgil.  It  is  almost  nerer  met  with  under  rocky 
bed^  except  in  coarse  oarbonated  lime,  and  un- 
der basalt  In  the  monntaiii  of  ftinge  Kuhle  iti 
Hessia,  several  thick  layers  of  lignite  are  ob* 
served,  lying  on  a  sandstone,  and  separated  by 
layers  of  potter's  day  and  sand  (Mohs).  On 
(he  sea  shore,  near  Calais,  fragments  of  lignite 
have  been  picked  up^  which  were  penetrated 
with  Crystals  of  qnartis,  very  limpid,  and  disposed 
in  spheres. 

«^  Lignite  then  is  c£k  very  different  formation 
from  that  of  coal ;  and  M.  Voigt  thinks  that 
there  is  no  transition  between  those  two  com* 
bustibles. 

'^  The  BAT  which  circulatea  where  lignite  is 
wrought  is  genotdly  bad*/' 

In  his  Essay  on  Geology,  Faujas  has  given  an  orcoiogi^ 
accurate  and  ingenious  account  of  the  prodi* 
gions  mass  of  ligpni^  near  Cologne,which  exrtends 

*  Bfongn.  ii.  30. 

VOL.  t.  S  a 
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for  many  leagues,  and  is  covered  with  abed  of 
pebbles  from  12  to  20  feet  in  thickness,  while  the 
lignite  itself  exceeds  SO  feet*.  Our  iogeniouj 
pbserver^  says  that  £he  trunks  of  trees,  which 
.are  often  found,  are  always  deprived  of  their 
branches;  whenpe  he  argues,  that  they  ha?e 
been  conveyed  by  the  ocean.  Besides  the  nuts, 
which. now  belong  to  Hindostan,  the  Molaccas* 
and  China,  masses  of  a  kind  of  gmn  or  frankin- 
cense are  found,  which  when  burnt  perfume  the 
huts  of  the  peasants  f.  ' 
.  Masses  of  a  similar  kind  have  been  foood  in 
many  quarters  of  the  departtnent  of  the  Aisne; 
one  of  the  most  remarkable  being  that  near 
I  Beaurieux,  whefe  a  pit -sunk  to  the  depth  of  65 

feet,  end^  in  a  subterranean  marsh,  full  of  sand 
and  water,  which  soon  filled  the  pit  J.  In  that 
of  Villers-en-Prayer,  at  the  depth  of  17  or  18 

•  i.  410, 

t  There  is  in  PrusMa  a  mine  of  amber,  98  feet  deep,  and  the  bb- 
ber  is  found  between  two  salbands  of  lignitje,  and  sometimes  adh^ 
rent     Jonr.  de  Phys.  tdme  xxxb,  p.  3G5.     At  Voiwi**^^' '' 
TransylTania,  a  lignite  ia  found  witli  leaves  of  gold.   J^"* 
Mines,  No.  «3,  f,  83.  - 

t  In  Mount  Mebner,  Hessia,  there  is  a  very  thick  bed  of  w» 
turf,  with  trunks,  branches,  and  roots  of  tre^,  "^P^*"^.^"  V^ 
stone,  and  co?cr€d  with  basalt.    De  Luc,  GeoL  m*  ^"^ 
such  hills  had  sunk  under  water,  and  were  a^n  elevated. 
Scheronitx  there  u  a  vein  of  lignite  at  the  depth  of  360  yarfs*  ^ 
des  Mines,  iy.  S07. 
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feet,  a  lignite  was  foand  much  impregnated  with 
pyrites,  as  are  most  others  of  the'Aisne.  In  this 
bed  of  decomposed  wood,  which  is  about  three 
feet  six  inches  in  thickness,  are  found  pieces  of 
fossile  wood,  partly  carbonised ;  some  bones  of 
animals,  seemingly  of  wild  kine;  amber  in  round 
or  angular  fragments,  some  quite  transparent 
and  sometimes  imbedded  in  pyrites.  Such  vene* 
rable  relics  must  not  be  confounded  with  peat^ 
\¥hich  commonly  proceeds  from  the  decompo- 
sition of  graminous  and  other  small  vegetables^ 
though  trunks,  hazel  nuts,  &c.  be  occasionally 
found*  Faujas  supposes  with  Patrin,  that  coal 
itself  may  often  consist  of  wood  brought  by  the  . 
sea,  and  deposited  in  recesses  at  considerable 
elevations,  when  the  globe  was  studded  with  pri* 
meval  islands.  The  numerous  sea  plants,  mo- 
lusks,  and  oily  carcases  of  so  many  fish  that 
daily  perish,  also  contribute,  in  his  opinion,  to 
this  product ;  but  this  theory  has  many  diffi- ' 
qulties. 

Professor  Hollman  of  Grottingen,  published  in 
1784  an  account,  which  had  before  appeared  in 
the  Philosophical  Transactions,  vol.  ^1,  of  some 
bills  or  mountains,  as  he  calls  them,  ~  near  the 
city  of  Munden,  and  in  that  point  of  land  which 
is  washed  at  their  junction  by  the  rivers  Werra 
and  Fulda^  one  is  about  1150  feet  in  height. 
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and  they  may  be  said  almost  to  consist  of  fos- 
sile  wood.  Another  near  Altendorf,  on  the  bor* 
ders  of  Hessia,  about  1800  feet  in  height,  pre- 
sents vast  quantities  of  fossile  wood,  under  a  stra- 
tum of  stone,  not  less  than  from  80  to  140  yards 
in  thickness*. 
BoTey  coal.  One  of  the  most  remarkable  lignites  is  the  Bo- 
vey  coal  of  England,  already  mentioned.  Dr. 
Kidd  observes,  that  it  is  attended  with  a  kind  of 
porcelain  clay,  derived  from  the  waste  of  the 
adjoining  granite  hills,  subsiding  into  this  heath, 
which  is  a  natural  basin  f .  The  sandy  quartz, 
and  fragments  of  felspar,  correspond  with  those 
of  the  adjacent  granite.  This  lignite  often  rises 
in  the  form  of  treesi  but  is  often  compressed  in 
straight  flat  pieces,  three  or  four  feet,  in  length, 
which  are  called  board-coaly  from  a  natural  re- 
semblance; an  observation  which  may  also  be 


*  Parkinson^  Org.  Rem.  vol  i.  He  supposes  that  petrified  wood 
passes  through  a  bituminous  fermentation,  after  which  it  is  stturated 
with  water  full  of  siliceous  particles.  See  also  ii.  295,  when  be 
adds,  that  animal  matter,  by  long  residence  in  water,  was  first  con- 
verted into  the  adipocere  of  Fourcroy,  resembling  spermaceti.  Thii 
ingenious  writer  has  also  observed,  i.  364,  the  presence  and  in- 
fluence of  bituminous  matter  in  the  semi-opal,  and  other  stones  of  s 
waxy  lustre ;  so  it  may  enter  into  the  opal  But  as  Klaproth  oo^ 
found  inflammable  matter,  may  not  the  carbon,  which  forms  a  Uigt 
proportion  of  bitumen,  here  exert  its  powers 

•  Oudines,  i.  166. 
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extended  to  the  surturbrand  of  Iceland.  Mr. 
Hatchet  has,  with  his  usual  acuteness  and  ability, 
examined  many  similar  substances,  as  the  wood 
of  the  submarine  forest,  off  Sutton,  on  the  coast 
of  Lincolnshire,  which  he  found  yielded  kali,  and 
had  no  character  of  coal.  An  analysis  of  SOO 
grains  of  Bovey  coal  yielded  water  60,  thick 
brown  oily  bitumen  21,  charcoal  90,  mixed 
gaz  29. 

The  presence  of  the  substances,  called  by  the  Origia. 
chemists  extract,  resin,  and  .fibre,  are  esteemed 
to  evince  the  original  vegetable  character,  how- 
ever it  may  be  transmuted  or  disguised.  The  ex- 
cellent experiments  of  Mr.  Hatchet,  demonstrate 
€hat  the  extract  is  the  first  principle  that  disap- 
pears, next  the  resin,  and  lastly  ihe^bre.  When 
every  mark  of  organisation  has  thus  disappeared, 
the  substance  becomes  compact,  and  the  con- 
choidal  fragments  resemble  pitch*.  In  this 
new  condition  it  is  called  coal,  to  which  the  lig- 
nite of  Bovey  nearly  approximates.  In  the 
strata  of  this  substance,  Mr.  Hatchet  also  ob- 
served small  masses  approaching  to  the  nature  of 
the  lignite  of  Cologne,  and  which  he  called  re- 
sinasphaltum,  or  resinasphalt,as  it  contains  about 
55  of  resin,  and  41  of  asphalt. 

•  lb.  ii.  4S. 
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STRUCTURB   I.      FIBROrs. 

Aspect  1.     Entire.     Bovey  coal. 

Surturbrand,  from  Iceland. 

Fibrous  lignite,  from  France,  Uguria,  &c. 

Aspect  2.    Mingled.    Bovey  coal,  with  resinaa* 
phalt. 
Lignite,  with  amber,  from  Prussia. 

STRUCnTRE  II.      FRIABLE. 

From  the  south  of  France. 

STRUCTURB  in.      EARTHY. 

Aspect  1.  Entire.  Umber  or  earth  of  Co- 
k)gne. 

Aspect  2.  Mingled.  The  same,  Yvitb  nuts  re^ 
sembling  the  areca. 

With  a  gum  vrhich  burns  like  frankineease. 

Having  thus  described  the  essential  kocks^ 
or  those  which  receive  their  divisions  and  deno- 
minations from  preponderant  or  from  predomi- 
nant substances,  whence  they  might  also  be 
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called  SUBSTANTIAL ;  it  now  remains  to  attempt 
a  clear  classification  and  description  of  the  ac* 
ciDENTiAL^  or  thosc  which  must  necessarily  be 
arranged  according  to  attendant  accidents  and 
circumstances, 

£ND   OF   THE   FIRST  VOLUME. 
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